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Bridge over Fox River = one of 219 
structures using prestressed concrete 
girders on Ulinois Toll Highway. 

See article by Van Buren and Zoliman. 
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WHEREVER the JOB 


There is an Irving Grating 
| Sales Engineer 
\ 


in the area 
assist you. 


Specially trained consultants, 
stationed throughout the country, 
draw upon over 50 years 
of grating experience 
to show you how grating 
can save you time and money 
and improve your job, 
whatever it may be... 
wherever it is. 


We manufacture 


all types of 
industrial gratings, in From the time we founded the grating industry, 


in 1902, we have made an almost endless vari- 
ety of applications of grating to solve numerous 
and varied engineering problems. 


steel, aluminum 
and other metals 


RIVETED 


PRESSURE-LOCKED 
WELDED 


For location of the nearest Irving Sales Engineer 
consult your local Classified Telephone Directory 
in principal cities 


IRVING SUBWAY GRATING CO., Inc. 


: ESTABLISHED 1902 “A FITTING GRATING FOR EVERY PURPOSE” 


Representatives 
Offices and Plants at: is 


5008 27th St., LONG ISLAND CITY 1, N. Y. South Africa 
1808 10th St., OAKLAND 20, CALIFORNIA 
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THE TAKE-CHARGE D9O 


—built big and tough for the big, tough jobs 


© 320 HP at flywheel. These are just the bare facts. No words and pictures 


© 30-ton weight. can begin to describe the Caterpillar D9 Tractor. a ~— A 
Engineered and built to take charge of any job, it’s “A we 

@ Exclusive Caterpillar oil clutch — plates cooled and big, tough —and economical in the long run. See ad 
lubricated with oil, rarely need adjustment. what it'll do on your job. Have your Caterpillar ‘#-* 7 


© Optional heavy-duty torque converter transmission. Dealer put it through its paces. That’s all it asks. < a 
Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 4 
© Heavy-duty steering clutches with finger-tip steering. 
CATERPILLAR 
* Extra-rugged frame and final drive. Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 59 
@ Massive 7-roller track frame. 
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BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 
@ EXTRA STRONG -— reinforced, designed with maximum safety factor. 
@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 


@ SELF-CLEANING - creates greater safety, economy of maintenance, no sweeping or washing 
required. 


BORDEN METAL PRODUCTS CO. 
Gentlemen: 
Please send me BORDEN Catalog 


Write for complete 
information on BORDEN 
All/Weld, Pressure Locked, and Riveted Floor 
Gratings in this FREEI6-page catalog 


BORDEN METAL PRODUCTS CO. 


845 GREEN LANE Elizabeth 2-6410 ELIZABETH, N. J. 
SOUTHERN PLANT—LEEDS, ALA. — MAIN PLANT—UNION, N. J. 
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can count (iss) Structural Steel 


— United States Steel 


Steel is the ideal bridge-building material. It has a long history 
of proven dependability, it’s a familiar material that designers and 
erectors like to work with, and it’s versatile. 


Steel can be welded, flame-cut, riveted, bolted. It can be 
shop-fabricated, easily shipped to the construction site, and quickly 
erected in any season. And no other construction material can even come 
close to steel’s combination of strength and impact resistance. 

In short, there is practically no job you can’t do better with the wide 
range of carbon, high strength, and alloy constructional steels available. 


Because of the obvious advantages of steel bridge construction, 

it is fortunate U. S. Steel had the foresight years ago to plan greatly 
expanded facilities to manufacture structural shapes and plates. 

These facilities are now in production, and more are on the way to meet 
the swelling demand of the Interstate Highway Program. 


In view of these growing facilities, you can confidently design 
bridges with steel—the material you know the best, the material 
that offers the most—knowing it will be available when needed. 


So remember—no matter what kind of bridge you design, 
you can count on steel. 


The bridge illustrated above was designed by the Texas Highway Department. : 
Gulf Bitulithic Company, Contractor. 


United States Steel Corporation = Pittsburgh 


Columbia-Geneva Steel = San Francisco a 

Tennessee Coal & Iron = Fairfield, Alabama ( KEEP OUR 

United States Steel Supply = Warehouse Distributors ; 7 § 
United States Stee! Export Company ROADS 
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Name Your 
to Coat’’ 


CALIFORNIA 


OHIO 
Aggregate MARBLE CHIPS REFERENCE GRAVEL 


MARYLAND PENNSYLVANIA MASSACHUSETTS OREGON 
REFERENCE GRAVEL REFERENCE STONE ~ RHYOLITE CRYSTAL SILICA 


NEW CATIONIC BITUMULS 


@ Treats Most Aggregate... Especially 
“Treacherous” Types Such As Shown Here 


@ Protects Your Cold-Mix Pavements and 
Surface Treatments Against Early Rains 


CATIONIC Bitumuls,® our new, cold- 
applied asphalt emulsion, is a truly versatile 
binder with a “native” affinity for all aggre- 
gate, even damp, slick, “hard to coat” gravel 
and other hydrophilic stone. It also sets more 
rapidly than conventional road emulsions. 

This combination of properties offers def- 
inite advantages to the Roadbuilder: 


Wider selection in the use of local, 
often lower-cost, aggregates. 


Extended working season .. . better 
protection against sudden showers. 


Faster set permits early rolling of coarse 
aggregate mixes, and fast opening of 
pavement to traffic. 
Storage, handling and application are much 
the same with CATIONIC Bitumuls as with 
conventional emulsions; however, care must 
be exercised in the preparation of storage 
facilities and application equipment. 
CATIONIC Bitumuls is available from 
certain of our strategically located plants. 
Our engineers are ready to discuss projects 
which you may wish to set up for trials 
of this new product with specific types of 
aggregate. 


American Bitumuls Proof... the superior coating and holding properties of new 
a & Asphalt Com pany CATIONIC Bitumuls are clearly demonstrated in this test. 
320 Market, San Francisco 20, Calif. PerthAmboy,N.J. Note the almost-complete wash-out of the conventional road 
Baltimore 3, Md. St. Louis 17, Mo. Cincinnati 38, Ohio binder (left); while CATIONIC Bitumuls (right) firmly 


holds the crystal-silica chips used for these test mix samples. 
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Support of these slab forms was quickly and easily accomplished from above with the Richmond Free 
Fit Hanger Frame-Ty. (Bridge above Ardsley over Saw Mill River Parkway—part of New York State 


Thruway construction; Raylin Construction Corp. and The Lynn Corporation, general contractors.) 


Study of Slab Form Support Shows 


By what standards do contrac- 
tors measure the effectiveness of flat 
slab form support methods? Which 
support systems are proving most 
helpful? 

A survey brought out the follow- 
ing facts: experienced contractors 
measure the effectiveness of flat slab 
form support systems in terms of 
three things: the degree of speed, 
safety and economy which they bring 
to a job. 

Loose wire is no longer used ex- 
tensively because it meets none of the 
above three requirements. The use of 
wire beam saddles also is becoming 
less common. Although prefabricated 
to size, they are non-adjustable, and 
there is no positive means of tighten- 
ing against the steel to prevent leak- 
age of concrete. 

Posting or “horses” are still used 
but this method is comparable to 
bracing wall forms. Prefabrication 
costs are high and erection is slow 
because of wedging and nailing usu- 
ally required at the bottom flange of 
the beam. On high structures and 
deep beams this procedure is dan- 
gerous because the men have to reach 
down to the bottom flange to make the 
final tightening adjustment. 

Richmond Hanger Frame-Tys are 
ideally suited to hang this type of 
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Savings with Richmond System 


additional advantage: all tightening 
is done from the top of the hanger 
by means of the nuts (see circle in 
large illustration), the Tylag passing 
freely thru an oversized coil. 


Offset Hanger Frame-Ty 


 ©D 


45° Fascia Hanger Frame 


Dual uses of these Richmond 
Hangers have become standard: 
Fascia Hanger Frame-Tys used not 
only to hang the forms but also tie in 
the Fascia Ty; a variation of this is 
the 45° Fascia Hanger Frame for 
light overhang, where one 45° bolt 
supports the fascia overhang and 
hangs the form; Hanger Frame 
Screeds combine support of the deck 
forms with an adjustable base for 
screeding or supporting curb forms. 

Richmond Hanger Systems have 
reduced the contractor’s overhead in 
time and materials, added safety to 
his operation and improved the qual- 
ity of his work. The various types of 
Richmond Hanger Systems and their 
applications are detailed in the NEW 


construction. These units in Standard, 
Free Fit or Offset types (see illus- 
trations) can all be adjusted for vari- 
ous slab heights and haunch condi- 
tions. Their established safe working 
loads enable the contractor to take full 
advantage of lumber strength and 
hanger capacity. 

Richmond Standard and Offset 
Hanger Frame-Tys can be erected 
with a minimum of reaching under 
the top flange of the beams. Richmond 
Free Fit Hanger Frame-Tys have an 


\ 
— o—S 
| FREE-FIT, FASCIA FREE-FIT 
> HANGER FRAME -TY | HANGER FRAME 
WITH SCREED SCREED 


Richmond Catalogue. Write for your 
copy. Or, if you have specific concret- 
ing problems, Richmond’s Technical 
Division or field men will be glad 
to advise you. 
Write: RicH-¢& 
MOND SCREW 
ANCHOR Com- 
PANY, INC., 816 
Liberty Ave. 
Brooklyn 8, N. Y. 
or 315 S. 4th St., 
St. Joseph, Mo. 


SCREW ANCHOR CO., INC. 


916-838 LIBERTY AVENUE BROOKLYN &, N.Y. 
395 SOUTH FOURTH ST + ST. JOSEPH, moO. 


\ | 


Chicago, Ill.—Installing 24” Mechanical 
Joint cast iron pipe for water line rerouted 
due to construction of underground garage 
beneath Michigan Avenue. 


Hickory, N. C.—High beam strength of Cast 
Iron Pipe makes it particularly adaptable to 
this type of construction on outfall sewer. 


Iron 
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SITUATION... 


there’s a Cast Iron Pipe for the job 


WHAT’S YOUR PROBLEM? 


let us help you solve it... 


No telling where you may need 


to lay pipe... 


Hilly country or flat, city street or 
rural lane, under superhighways, 


railroads or rivers. 


6 reasons 


But whatever the site or situation 


why Cast Iron Pipe you can be sure of this: with cast 
is #1 choice of U.S.A. iron pipe properly installed there'll 


ee ae be no trouble on or after the job. 
Cement lined cast iron pipe and fit- ue 
tings will not tuberculate . . . delivers Dependability, long life are built into 

a full flow for the life of the pipe. ‘ 
. LONG LIFE... every rugged length of cast iron pipe. 


42 North American cities are still using 
cast iron water mains laid 100 years 
and more ago. Hundreds more have : 
passed the 50 year mark. promised. 


. BEAM STRENGTH... 
Cast Iron Pipe is inherently tough . . . 
stands up under heavy traffic load, 
soil displacement and disturbance. 


6” Class 150 Pipe withstands a crush- 
ing load of 17,900 pounds per foot... THE MAN WHO CHOOSES 
nearly 9 tons. CAST IRON PIPE TODAY 


. CORROSION RESISTANCE... WON'T PAY FOR IT AGAIN 


rosion . . . vital factor in its long life 

and dependability. TOMORROW! 
. TIGHT JOINTS... 

A full range of leak-proof, low cost, 

easy-to-assemble joints for pipe and 

fittings are available for all conditions. ® 


Cast Iron Pipe Research Association 
Thos. F. Wolfe, Managing Director 
Suite 3440, Prudential Plaza, Chicago 1, Ill. 


FOR MODERN WATER WORKS 
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THE TREND IS TO ALLIS-CHALMERS ... 


the fastest-growing name 


Three ith to 


Fastest-loading big 
machine in the 

help you match business... 280 hp 
moves 20 yd loads 
at high speed. 


your job 


In 1957, earth movers the world over bought more 
Allis-Chalmers motor scrapers than ever before. This 
growing popularity is the best proof of the productivity 
and reliability of this outstanding line. There are good 
reasons for the trend toward Allis-Chalmers construc- 
tion machinery .. . investigate these advantages before 
you buy. When you’ve seen and tried these high-per- 
formance motor scrapers, you'll know why more dirt 


movers every day . 


Look ahead...and stay ahead 
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A new measure of True versatility and 
performance in this economy in a utility 
size range... 200 hp od machine...155 hp... 
... 14 yd... full 9'2 yd... turns non-stop 
90-degree turning. in less than 25 ft. 


the only line with all these basic advantages in every size... 


SELECTIVE HYDRAULIC STEER- LOW, WIDE BOWL ... loads POSITIVE FORCED EJECTION 
ING ...accurate, sure control at full — fast — with low re- WITH HIGH APRON LIFT... speeds 
any speed... fast, full-swing steer- sistance, live action. unloading cycles. Apron opens high 
ing with a 30-degree turn of the as positive ejector dozes out the 
steering wheel right or left. load... clean and quick. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


with ALLIS-CHALMERS 


CIVIL ENGINEERING * June 1958 


| 
| 
! 


The CRONAFLEX “second original” in the pic- 
ture has already reproduced over a hundred 
clear, black-line copies. It’s good for hundreds 
more. CRONAFLEX shrugs off kinks and wrin- 
kles, no matter how many times it’s passed 
through a reproduction machine. 


The CRONAFLEX matte surface provides the 
finest pencil and ink acceptance. Lines never 
smudge. They can be drawn—or erased and 
redrawn—on either side of the film. You make 
your corrections right on the CRONAFLEX; 


u.s. pat. 


Better Things for Better Living . . . through Chemistry 


Cronaflex durable: 


TRADEMARK 


Same ‘“‘second original’’ makes hundreds of exact copies 


your valuable original drawing remains 
untouched, 


CRONAFLEX Engineering Reproduction 
Films are available in three types: (1) Direct 
Positive Film, (2) Contact Film and (3) Pro- 
jection Film. For more information on this 
revolutionary new line, write: E. I. du Pont 
de Nemours & Co. (Inc.), Photo Products 
Department, Wilmington 98, Delaware. In 
Canada: Du Pont Company of Canada (1956) 
Limited, Toronto. 


This odverti was prepored 


clusively by Phetotypography 
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THE 


American Pipe and Construction Co. is engaged in 
the manufacture and installation of 63,000 ft. of 
reinforced concrete pipe for 47 inverted siphons of 
the Colorado River Aqueduct. The siphons, widely 
spaced along a 183-mile segment of the aqueduct, 
are part of the program of the Metropolitan Water 
District of Southern California to bring the gigantic 
water supply line to full planned delivery capacity 
of over a billion gallons of water per day. 

American’s solutions to the remote location and 
magnitude of the project include the establishment 
of two on-the-project manufacturing plants. Hauling 
of 13 ft. 6 in. diameter 68-ton sections of pipe is 
being accomplished with specially designed 99 ft. 
trailer-rigs. Approximately 180 miles of access roads 
are to be constructed before the job is completed in 
December, 1958. American designed and built the 
machine shown above to meet special installation 


problems posed by trenches 125 ft. wide and 50 ft. 
deep, with slopes up to 50%. This unique “Pipe- 
mobile” actually carries and installs the pipe. 
Today, American Pipe and Construction Co. is more 
than ever capable of handling problems involved in 
long-distance transmission of large volumes of water. 
Fifty years of experience and extensive production 
facilities are available to help solve any water supply 
or transmission problem. 


Los Angeles: 4635 Firestone Bivd., South Gate, Calif. 
LOrain 4-2511 

Hayward: P.O. Box 630—JEfferson 7-2072 

San Diego: P.O. Box 13——-CYpress 6-6166 

Phoenix: 2025 South 7th St.—ALpine 2-1413 

Portland: 518 N.E. Columbia Bivd.— BUtler 5-2531 


Project plants, such as this one located near Desert Hot 
Springs, California, incorporate all essential manufacturing 
operations of permanent plants and bring greater economy 
and coordination to such large projects. 


CONCRETE PIPE FOR MAIN WATER SUPPLY LINES, STORM AND SANITARY SEWERS. SUBAQUEOUS LINES 


PIPE AND CONSTRU 


OF A SERIES 


New Olds-developed machine 
makes wheel balancing three 
times more accurate! 


Out-of-balance wheels and tires are 
not only a source of annoyance and 
tire wear, but also in extreme cases, 
a detriment to safety by causing ex- 
cessive shimmy at higher speeds. 


To virtually eliminate this problem, 
Oldsmobile engineers, in conjunction 
with the General Motors Research 
Section, have developed a machine 
that automatically balances every 
wheel and tire with a degree of pre- 


cision not previously possible on a 
production basis. With this equip- 
ment, balancing is now accurate to 
2 inch-ounces, or approximately three 
times more precise than before. 


The heart of such accuracy is an auto- 
matic electronic computing device. 
After the tire and wheel are located 
on a delicate sensing table, supported 
on an air bearing, four differential 
transformers signal the out-of-bal- 
ance to an electronic computor. This 
computor then resolves the vector 
forces and a signal of the proper mag- 
nitude and direction is transmitted 
to the stamping head which automati- 


TIPPING THE BALANCE IN YOUR FAVOR 


cally revolves to the correct location 
on the wheel. The stamping head then 
prints the correct weight, accurate to 
.25 ounce. The entire assembly is 
then moved to a station where the 
weights are attached. 


It has often been said that “Olds 
really knows how to put a car to- 
gether.” This reputation grew from 
a sincere concern for just such little- 
noticed details. A warm welcome 
awaits you at your Olds dealer’s. He in- 
vites you to try a 58 Olds on the road. 


OLDODSMOBILE DIVISION 
GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering 
.-.Famous for Quality Manufacturing 


OLDSMOBILE > 
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At Montague, Michigan, Linde is one of three major com- 
panies combining their talents and mass production facilities 
to produce DuPont Neoprene. Linde Company is a division 
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Why Linde wanted them... How CB&I designed and built them 


In order to keep a ready and free-flowing supply of 
calcium carbide available for generation into acety- 
lene, the Linde Company specified that these two 
500-ton capacity Conispheres* be installed on the 
roof of their Montague, Michigan, plant. In order to 
overcome a specific set of problems it was necessary 
for CB&I to incorporate special features into their 
design and construction. Here’s how it was done: 
Problem: Insure safe, continuous operation. 


Solution: (1) Structures were designed to meet a 
specified emergency condition at an increased stress 
level, as well as to meet normal service conditions at 
normal stress levels in all parts not governed by 
explosion conditions. (2) A series of six safety out- 
lets vent tanks upward. (3) Heavy baffle plates were 
suspended inside the tanks to control flow of carbide. 


of Union Carbide 
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Chicago Bridge & Iron Company 


Atlanta © Birmingham ¢ Boston © Chicago © Cleveland © Detroit © Houston 


Australia, Cuba, England, France, Germany, Italy, Jopan, Netherlands, Scotland 


Problem: Tanks must support superimposed load of 
gallery and feed belt equipment. 

Solution: Special framing distributes load to sup- 
porting columns of the tanks. 

Problem: Tanks must be mounted on sloping roof. 
Solution: Three of the supporting columns are 
longer than others to compensate for roof plane. 
Fully coordinated facilities for the design, fabri- 
cation and erection of standard or special steel plate 
structures permits CB&I to work to the most exact- 
ing requirements. . . . For this reason industry leaders 


call on CB&I for the tough jobs and rely on the 
quality of workmanship that goes into any CB&I 
built structure. A new booklet describes CB&I 
FIELD SERVICES... 


. write our nearest office. 


*A Conisphere is a Hortonsphere® designed with 


conical bottom outlet. E55C 


New Orleans ¢ New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA, and NEW CASTLE, DEL. 
REPRESENTATIVES AND LICENSEES: 


e 
e ase oO e irporne oni1is eres: 


Our representative can explain to you how simplicity of design minimizes main- 
tenance—and to see the R. D. Wood Hydrant you needn't leave your office chair. 


“Don’t Get Up! Sit Right Where You Are 
and Let Me Show You the R. D. Wood Hydrant” 


“With this scale model I can show you why the R. D. __ if it is broken in a traffic accident, water pressure 

Wood Hydrant has earned its reputation for reli- will hold it closed. This prevents loss of water, lower- 

ability, strength and permanence. It is simple in con- _ ing of water pressure, and flooding.” 

struction, too—a fact that makes it low in cost and Would you like to see it? Our representative will 

easy to repair in case of accident. bring in a scale model and show you its advantages 
“The full area main valve is cone shaped to prevent __ right in your office. Drop us a line today and he will 

water hammer. It opens against water pressure, so that —_ telephone you for an appointment at your convenience. 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 
Manufacturers of Mathews Hydrants and ‘“‘Sand-Spun” Pipe (centrifugally cast in sand molds) 
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WITH THE HELP OF A D9, DW21s are making 1,000-foot round-trip hauls in 2% minutes. 


Nine miles south of Coolidge, Ariz., Wells Cargo, 
Inc., of Las Vegas, Nev., is moving earth for the 
Picacho Reservoir. The job calls for moving 450,000 
cu. yd. for the five miles of levee, and 40,000 yards 
for the core fill. To do this job on schedule, Wells 
Cargo is relying on a big Caterpillar fleet because 
of its “dependability and durability.” 


King of the fleet is the Cat D9 Tractor which, 
in addition to bulldozing, is pushloading five 
DW21s. By using the power of the D9 as a push- 
loader, Wells Cargo found that it cuts loading 
time by 43 seconds. It can get a heaping load in 
just 47 seconds, and make a 1,000-foot round trip 
in 214 minutes. 


This big tractor always pays its keep. Every- 
where it is put to work, it cuts costs by stepping 
up production. Its 320 flywheel HP means fast 
production on any kind of big job. Built for long 
life under the most severe operating conditions, 


Loading time: 47 seconds 
on Picacho Reservoir job 


“OUR CATERPILLAR EQUIPMENT, we believe, is 
the best available,” reports E. H. Hamdorft, super- 
intendent for Wells Cargo, Inc. “It gives us long 
and satisfactory service. And we like its depend- 
ability and durability.” 


it combines the versatility and economy of diesel 
power with the power-boosting efficiency of a 
turbocharger. Despite its size, it responds quickly, 
surely and accurately. Hydraulic boosters provide 
power for steering, braking and master clutch use. 


One of these giant tractors can be equipped 
to your own special needs by your Caterpillar 
Dealer. You can have the D9 with torque con- 
verter or direct drive with oil clutch. Why not 
see for yourself what it can do to step up produc- 
tion on your job? Ask your Caterpillar Dealer 
for a demonstration. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


CATERPILLAR 


pillar and Cat are Registered Trademarks 


of Caterpillar Tractor Co. 


- 


‘Aluminum fencing’s amazing record: N 


Chain Link Fencing of Alcoa Aluminum Now Available 
Throughout U.S. to Help You Cut Maintenance 


Chain link fencing of Alcoa® Aluminum, for highways, 
divider strips and rights-of-way, is a bigger bargain than 
ever: the premium you pay for aluminum now amounts 
to /ess than the cost of one routine painting of ordinary 
metal fencing. 

From this point on, you’re money ahead with aluminum. 
This was proved recently by examination of an aluminum 
fence installation in Pittsburgh. Installed 30 years ago in a 
continuously corrosive atmosphere, it is still standing today 
and will probably live to be 100! The aluminum still has 
its original structural soundness and rust-free good looks 
.. . has never cost a penny in maintenance. 

Long-life, trouble-free installations like this are typical, 
but check the many other exclusive advantages you get 
with fencing of Alcoa Aluminum: 


e High Strength—Average tensile strength of Alcoa’s new 
alloy is 57,500 Ibs/sq in. 
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e Easy Erection—Light weight means it goes up faster 
with less labor. 

e Enduring Beauty—Aluminum ages to a pleasing, soft 
gray; never rusts or peels. 

¢ Readily Available—Reliable manufacturers and erectors 
in all 48 states can supply Alcoa Aluminum fencing and 
accessories. For the name of the supplier in your area, 
contact your nearest Alcoa sales office. 


Send for Complete Specifications ! 


Alcoa’s A.I.A. File 14-K contains complete specifications 
and technical data. For your copy, write Aluminum Com- 
pany of America, 1979-F Alcoa Building, Pittsburgh 19, Pa. 


COMPANY OF 
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Your Guide to the Best in Aluminum Value 


“ALCOA THEATRE” 
Exciting Adventure 
Alternate Monday Evenings 
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A REMINDER: 


All papers for the $1000 


ALFRED RAYMOND 
AWARD COMPETITION 


must be submitted by September 1, 1958 


A: award of $1,000 will be given annually in honor of Alfred A. Raymond, inventor 


of the cast-in-place concrete pile and founder of Raymond Concrete Pile Company. It will be 


presented to the author of the best original paper on “Design and Construction of Foundations for 


Structures,” as selected by a committee of eminent judges. Authors of manuscripts, to qualify, 


must hold a degree in engineering from an accredited institution. 


te topic “Design and Construction of Foundations for Structures” is to be inter- 


preted broadly. It covers all phases of foundation engineering from the initial planning to the final 


installation of a foundation for a structure. Engineers are cordially invited to submit a paper on 


whatever aspect of foundation engineering or construction of foundations will contribute to 
knowledge in the field. Manuscripts may deal with foundation test borings, soil mechanics, the 


theory of foundation design, actual foundation construction, either temporary or permanent, and 


other related subjects. 


li you are a practicing engineer, engineering faculty member or a graduate student 


and wish to compete for this award, simply write for a complete set of detailed regulations: 


Dept.C-4 Alfred A. Raymond Award, Room 1214, 140 Cedar Street, New York 6, N. Y. 


CIVIL ENGINEERING «+ June 1958 


e 
F 
\ 
& } 
| a ‘di 
* 
e 


Thomas C. Kavanagh, of Praeger- 
Kavanagh, Engineers of New York, has 
received the D. B. Steinman Award for 
Research in Structural Engineering for 
his paper entitled “Rational Simplifica- 
tions for the Buckling Lengths of Col- 
umns.” The announcement of the award 
came from the New York Academy of 
Sciences. 


Leon G. Rucquoi announces the in- 
corporation of his industrial consulting 
activities under the name of Leon G. 
Rucquoi and Associates, Inc. The offices 
of Mr. Rucquoi’s firm will be at 30 
Rockefeller Plaza, New York City. He 
was previously technical consultant to 
the Steelmakers and Metal Working In- 
dustries of Belgium and Luxembourg. 


William S. La Londe, Jr., chairman of 
the department of civil engineering at 
the Newark College of Engineering, has 
been retained as a consultant by the 
U.S. Army School at Fort Belvoir. In his 
capacity there, Professor La Londe will 
assist in the development of a non-resi- 
dent Professional Engineer Preparatory 
Course. He has had more than 20 years’ 
experience in preparing and administering 
New Jersey state examinations. Professor 
La Londe is a former Director of ASCE. 


William T. Collings and Emil F. Vra- 
nich announce the formation of the con- 
sulting engineering firm of Collings-Vra- 
nich and Associates, Inc., in Milwaukee, 
Wis. The new firm will render engineering 
design services to architects and industry. 


L. J. Lincoln, Brigadier General, Corps 
of Engineers, 


Mediterranean Division 
Engineer, has been as- 
signed to Washington, 
D. C., where he will 
be in the office of the 
Army Deputy Chief 
Staff for Logistics. 
General Lincoln has 
served in the Medi- 
terranean Division 
since 1956, and will 
report to Washington 
in July. General Lin- 
coln’s responsibilities 

in the Mediterranean Division included 

Italy, Iran, Greece, Turkey, Pakistan, 

Morocco, Libya and Eritrea. 


William A. Shapiro has been elected 
secretary of Ramseyer and Miller, Inc., 
iron and steel consultants in New York 
City. Mr. Shapiro has served Ramseyer 
and Miller as project engineer for several 
years. 


DON’T GUESS: 


use an ACKER SOIL SAMPLING KIT for 
accurate sub-surface information 
With accurate sub-soil information, you avoid costly trouble later on. And, 
what better way to get this information than with a portable, easy to use 


Acker Soil Sampling Kit. For here is a versatile collection of twelve soil 
sampling tools packed in a handy steel kit that can be carried in any car. 


Acker Soil Sampling Kit being used for test 
borings for bridge foundation. Over 30 years 
of soil sampling experience make this Acker 
kit the most useful you can buy! 


ACKER DRILL CO., inc. 


Write today for prices and Bulletin 26. CE 


725 W. Lackawanna Avenue 
Scranton, Penna. 


Frank S. Besson, Jr., Major General, 
U. S. Army, has assumed new duties as 
Army Chief of Transportation with head- 
quarters in Washington, D, C. Major 
General Besson has served previously 
with the Logistics Division of SHAPE. 


Wallace W. Sanders has been ap- 
pointed director of city works for Louis- 
ville, Ky. For 12 years Mr. Sanders has 
served as chief engineer and has recently 
been holding the post of acting city 
works director. 


Williams D. Bailey has been admitted 
to partnership in the New York City firm 
of Seelye Stevenson Value and Knecht. 
Mr. Bailey was formerly an associate in 
the firm, and wil! continue to act as man- 
ager of the Highway Engineering Divi- 
sion. The firm will continue its practice of 
general consulting engineering under the 
name of Seelye Stevenson Value and 


Knecht. 


Dan E. Westervelt has been appointed 
to the sales engineer- 
ing staff of the Mon- 
tebello fabricating 
division plant of Kai- 
ser Steel. Before join- 
ing Kaiser in 1957, Mr. 
Westervelt was en- 
gaged in government 
work, serving as chief 
supply service director 
for the U. N. Korean 
Reconstruction Agen- 
cy and as consultant 
for the General Service Administration. 


D. E. Westervelt 


Charles A. Schank, chief of the Chart 
Division of the U.S. Coast and Geodetic 
Survey, Washington, D. C., retired on 
April 1 after a career of more than 32 
years with the Survey in a number of 
responsible capacities. Upon his retire- 
ment, Captain Schank was promoted to 
rear admiral in recognition of meritorious 
service in combat during World War II. 
He is the holder of many decorations re- 
ceived during the war, when he trans- 
ferred to the Army for temporary combat 
service. He is living at 1049 Robin Way, 
Sunnyvale, Calif. 


Daniel Koffler announces the opening 
of the office of Daniel Koffler and Asso- 
ciates in New Castle, Del. Mr. Koffler’s 
firm will practice structural, mechanical 
and sanitary engineering and plans to 
work in the field of bridges, special struc- 
tures, cold storage warehousing, industrial 
developments, parking garages, and air- 
plane hangars. 
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B. J. Fletcher has been elected a vice- 
president of the Aluminum Company of 
America, Pittsburgh. Mr. Fletcher has 
been with Alcoa since 1926 and at the 


time of his electi yas manager ; 
ion was general manage! FACTORY- BUILT 


Charles H. Mottier has retired as vice- SEWAGE TREATMENT PLA NT 


president in charge of engineering for the 
Illinois Central Railroad. Mr. Mottier ele Se) ST”. 
has served the railroad for 47 years and 2 | be LOVELESS XIGE 
has headed the engineering department 
since 1942, 

HINGED & LOCKED COVER P— RELIEF VALVE 
CONTROL 
AIR COMPRESSOR - PANEL 


REMOVABLE COVER PANELS 
W. L. Sheets has been elected a vice- 
president of Stone and Webster, Boston 
and New York engineering and construc- it 
tion company. Mr. Sheets was formerly ; 21 _ BAR SCREEN 
pany OVERFLOW WEIR 
construction manager for the company 
; » joined Stone : Tabs . LAIR LINE To 
in Boston. He joined Stone and Webster catetl 
after 15 years with the Corps of Engineers 
and various power and irrigation organi- 
zations. 


DIFFUSER LIFTING WINCH 


VENT — | — MOTOR 


— INFLUENT 


AIR LINE To 
DIFFUSER 


Lynn S. Beedle and George C. Driscoll, 
Jr., have received the American Welding BLES 
Society’s A. F. Davis Silver Medal for a 
joint paper. Mr. Beedle is research associ- . = penne 
ate professor and Mr. Driscoll, assistant a 
professor, both at Lehigh University. The 
award is sponsored by A. F. Davis, vice- Smith & Loveless offer the low cost “Oxigest” sewage treatment plant 
president of the Lincoln Electric Com- for sub-divisions, schools, motels and industrial plants. The “Oxigest” 
pany, and is awarded annually for the is designed and built with the same care and precision that have made 
best paper published in the Welding ‘ 

/ the Smith & Loveless factory-built sewage lift stations so widely ac- 


Journal. The joint paper for which the tail ified 
medal was given this year is entitled cepted and specified. 


“The Plastic Behavior of Structural The “Oxigest” has been carefully engineered for dependable treat- 
Members and Frames.” ment without requiring a skilled operator. 
Completely protected by Smith & Loveless “Versapox” coating and 


V. M. Freeman, veteran water supply magnesium anodes. 
expert, is opening his own office as a Built of the finest materials, the “Oxigest” will provide a permanent 


consultant in Santa plant with minimum annual maintenance. 
P aula, Calif. For the Smith & Loveless “Oxigest” plants are available in five standard sizes, 
past 23 years Mr. to cover a wide range of applications. 
Freeman has_ served 
in the triple function *Approved by F.H.A. and State Health Departments where submitted. 
of managing engineer Now you can provide complete sewage facilities by specifying Smith 
to the Santa Paula & Loveless. 
Water Works, the @ Completely assembled at the factory 
Farmers Irrigation pei” d bef hi 
Company and the @ Factory tested and adjusted before shipment ; 
Thermal Belt Mutual @ Shot blasted steel structure, protected by Smith & Loveless 
V. M. Freeman Water Company. As a “Versapox” and magnesium anodes 
_ consultant, Mr. Free- @ Properly reinforced to withstand interior and exterior pressures 
man will offer his services in the field of 
water must "eel @ Built of the finest materials under rigid factory supervision 
@ Delivered to job site on special Smith & Loveless trucks 
; @ Quickly, easily installed 
The partnership of Edwards, Kelcey 


and Beck announces the dissolution of 2 
the firm. Dean G. Edwards, Guy Kelcey WRITE FOR Smith & Loveless data manual which describes 


and William L. Hanavan will continue to in full the selection, construction, installation and operation 
practice consulting engineering under the of the Smith & Loveless “Oxigest” sewage treatment plant. 
name of Edwards and Kelcey. The firm ALSO AVAILABLE, The Smith & Loveless sewage lift station 
will have offices at 3 William Street, data manual. Contains over 100 pages of specifications, 


Newark, N. J.; 625 Eighth Avenue, New di 
York City; and 470 Atlantic Avenue, 


Boston, Mass. Lawrence T. Beck will WRITE DEPT. 80 No obligation 
continue the practice of consulting en- 


gineering as Lawrence T. Beck and As- MANUFACTURERS OF WATER & SEWAGE TREATMENT EQUIPMENT 
sociates with offices located in the Alison =: i 


Building, Rittenhouse Square, Philadel- Ss. Md aueless 
phia; 9 East 40th Street, New York City; & 
and 1025 Connecticut Avenue, Washing- P.O. BOX 8884, KANSAS CITY 15, MISSOURI 


ton, D.C. 
(Continued on page 00 REPRESENTATIVES IN PRINCIPAL CITIES 
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Big Tanks... 
Little Tanks 


INDUSTRIAL 
WATER NEEDS 


GRAVER TANK & MFG.(0. NC. 
EAST CHICAGO, INDIANA 
New York « Philadelphia « Edge Moor, Delaware 
Pittsburgh Detroit Chicago Tulsa Sand 
Springs, Oklahoma « Houston « Los Angeles 
Fontana, California « San Francisco 


Dependable Source 
_ for Elevated Water Tanks 


| 


News of Engineers 


(Continued from page 21) 


S. P. Curtis has been appointed chief 
engineer, central operations—steel and 
coal, of the United States Steel Corpora- 
tion. Prior to his appointment as chief 
engineer at the Fairless Works in 1955, 
Mr. Curtis played an important role in 
the construction of the integrated steel 
plant at Morrisville, Pa. 


Francis J. Murphy, chief engineer of 
the Judson-Pacifie Murphy Corporation 
of San Francisco, has been appointed a 


| director of the Central Valley National 


Bank. Mr. Murphy is also chairman of 
the board of the Maritime Equipment 
and Precast Concrete Corporation and 
project manager of the new Glen Canyon 
Bridge in Arizona. 


}. G. Zeitlen has been elected dean of 
the faculty of civil engineering at Tech- 
nion in Haifa, Israel. Mr. Zeitlen, United 
Nations expert in soil mechanics, has 
initiated several soil mechanics research 


projects since he went to Israel in 1953, 


| and has played an active part in the es- 
| tablishment of a Soil and Engineering 


Division at Technion. 


John C. King has been appointed man- 
ager of sales for Intrusion-Prepakt, Inc. 
He will have his headquarters in Cleve- 
land in the company’s executive offices. 
Mr. King joined Intrusion-Prepakt in 
1947 as chief engineer after work with 
the Corps of Engineers and the Bureau 


J. C. King B. A. Lamberton 


of Reclamation. Bruce A. Lamberton will 
take over the post of chief engineer. Mr. 
Lamberton has been with the company 
since 1948 and has completed field assign- 
ments in this country and abroad. He 
has held the position of manager of 
research and development for the past 
three years. 


Archie E. Floyd, Lieutenant, Civil En- 
gineer Corps, U.S. Navy, has reported to 
the U.S. Naval Engineering Experiment 
Station, Annapolis, Md., where he will 
serve as public works officer. Lieutenant 
Floyd previously was public works of- 
ficer at the U. 8S. Naval Training Device 
Center in Port Washington, N. Y. 


Thomas B. Powell, manager of the 


Contractors’ Equipment Department of 
the Banks-Miller Supply Company, has 


| been elected president of the Huntington 


(W. Va.) Engineers Club. 


Gene Sembler has been elected presi- 
dent of the Galveston (Tex.) Junior 
Chamber of Commerce. Mr. Sembler is 
chief engineer of the port of Galveston 
where he has served for three years. 


Harold A. Price, vice-president and 
director of the Prestressed Concrete In- 
stitute, will represent the Freyssinet 
Company on the West Coast. Mr. Price, 
who was formerly with the Basalt Rock 
Company, will coordinate engineering 
promotional activities for Freyssinet with 
his factory representation job for manu- 
facturers. He will be located in) Napa, 
Calif, 


Delbert B. Freeman, Colonel, U.S. 
Army (retired), has joined the Fruin- 
Colnon Contracting 
Company in St. Louis, 
Mo., as vice-president 
and director in charge 
of foreign operations. 
Colonel Freeman re- 
cently served as chief 
of the U.S. Army mis- 
sion to Bolivia where 
he was adviser to the 
Bolivian government 
on all military matters 
affecting the Bolivian 
army as well as on engineering activities 
both within and without the military 
establishment. 


D. B. Freeman 


R. L. Peurifoy, professor of civil engi- 
neering at the Agricultural and Mechan- 
ical College of Texas, is taking a leave of 
absence from his duties, beginning Sep- 
tember 1. He plans to spend a year on 
construction projects in the United 
States, Alaska and Mexico for the pur- 
pose of obtaining additional information 
on construction. Professor Peurifoy is the 
author of two books on construction. 


C. E. Sandstedt has retired as professor 
of civil engineering at the Texas Agri- 
cultural and Mechanical College. Pro- 
fessor Sandstedt has been with the col- 
lege for more than 25 years. He plans to 
take a cruise around the world. 


L. K. Crawford, partner in Crawford, 
Murphy and Tilly, Springfield, Ill., has 
been elected first vice-president of the 
Consulting Engineers Council. B. M. 
Dornblatt, of B. M. Dornblatt and As- 
sociates, New Orleans, La., has been 
named treasurer of the Council. The 
Council is a national organization of some 
1,000 consulting engineering firms. 


The Asphalt Institute is opening a new 
Pacific Coast division headquarters at 
Berkeley, Calif., under the direction of 
B. A. Vallerga. Mr. Vallerga, a former 
instructor at the University of California, 
is the division managing engineer and 
now maintains his office in San Francisco. 
From the new Berkeley headquarters, he 
will direct Institute engineering services 
for the states of Washington, Oregon, 
California, and Arizona, 
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of Engineers (retired) has been appointed 


vice-president of Sverdrup and Parcel, 


Inc., of St. Louis, Mo. General Robinson 
will be in charge of the company’s over- 
seas operations. 


Thomas M. Lowe, Jr., announces the 
opening of Thomas M. Lowe, Jr., and 
Associates, Inc. Mr. Lowe’s firm, a civil 
and photogrammetric engineering con- 
cern, is located at 3166 Maple Drive, 
N.E., Atlanta, Ga. 


R. A. Van Ness, bridge engineer with 
the Atchison, Topeka and Santa Fe Rail- 
way System, has retired after 41 years 
of service with the railroad. Succeeding 
him is C. H. Sandberg, who served as as- 
sistant bridge engineer until his promo- 
tion. W. E. Robey will step into the post 
of assistant bridge engineer. He formerly 
served as bridge construction engineer. 


George C. Driscoll, Jr., has been pro- 
moted to assistant professor in the civil 
engineering department of Lehigh Uni- 
versity. Mr. Driscoll has served as an 
instructor in civil engineering at the 
university for the past five years. He 
joined the staff as a graduate assistant 
in 1950 and was named research instructor 
in 1953. 


John R. Snell, partner in Michigan As- 
sociates, Lansing, Mich., has been elected 
president of the Consulting Engineers 
Association of Michigan. At the annual 
meeting the association also voted unan- 
imously to join the Consulting Engineers 
Council. 


G. R. Strandberg is retiring on June 1 
from the Stone and Webster Engineering 
Corporation, Boston, after more than 40 
years’ continuous service in its engineer- 
ing department. During the past four 
years, Mr. Strandberg has been a con- 
sulting engineer with the Corporation. 
For a number of years earlier he was 
chief hydraulic engineer in charge of all 
hydraulic and hydroelectric engineering 
work, In June 1956, Mr. Strandberg was 
awarded an honorary degree of Doctor 
of Engineering by Worcester Polytechnic 
Institute. Mr. Strandberg is chairman of 
the ASCE Power Division. 


A. F. Benscheidt, Commander, Civil 
Engineer Corps, U.S. Navy (retired), 
has taken the post of chief associate en- 
gineer with George F. Nicholson, Long 
Beach consultant. In his new association, 
Mr. Benscheidt will be engaged in plan- 
ning, economic studies, and design of the 
Marina del Rey, the Port of Sacramento, 
the Port of San Diego, and many other 
projects. Prior to his recent retirement 
from the Navy, Mr. Benscheidt served 
four years as — works officer of the 
Long Beach Naval Station and the Los 
Angeles Naval Station. He was in the 
Navy for 20 years. 

(Continued on page 122) 
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B. L. Robinson, Major General, Corps 


For maximum flow... 


Rodney Hunt HY-Q Flush Bottom Closure Sluice Gates 
provide exclusive operating and control advantages by 
eliminating turbulence and impedence at the invert. Un- 
like any other design, the Rodney Hunt HY-Q gate seats 
on a sill flush with the invert. It imposes no impedence 
of a raised sill. There is no pocket for bottom wedges to 
create turbulence. Where hydraulic gradient is greatest 
...at the bottom of the gate...the HY-Q gate presents a 
smooth unbroken surface for full, fast, non-turbulent flow. 


SLUICE GATE 


The first basic sluice gate improvement in 
years features a resilient seal fastened to 
the bottom of the sliding disc to provide a 
cushioned closing at the stop bar. This flush 
bottom closure results in the construction 
economies of smaller gate sizes, narrower 
channels and lower channel walls for a given 
volume of flow ...and provides unmatched 
design flexibility for water, sewage treat- 
ment and similar projects. 


For full design and specification data, write 
for your copy of Catalog 75. 


RODNEY HUNT MACHINE CO. 


Water Control Equipment Division 
86 Water Street, Orange, Mass., U. S. A. 
| 


| Serving water control engineers with equipment and engineering 
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“RECKON WE'LL HAFTA CUT YORE WHISKERS 
LOOSE, PAW... THESE TYTON JOINTS IS 
TIGHTER'N GRAN'’MAW'S CORSET.” 


FOR WATER, SEWERAGE AND 
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let go! 


Grandpaw’s whiskers are proof! Tyton Joint® pipe 
seals permanently and bottle-tight. 


It's easy to assemble, too. A specially designed 

rubber gasket fits into the bell of the receiving 

pipe. When the connecting pipe slides into place the 
gasket is compressed and presto!...a perfect fit! 

No bell holes, no caulking, no nuts or bolts to fasten. 
Even green crews look expert in handling it. 

Tyton Joint pipe doesn’t mind the weather, either. You 
can lay it in rain or a wet trench when you have to. 


gasket seat 


Call or write today and get all the facts Wipe a film of special lubricant over 
inside of gasket 
about Tyton Joint pipe. Facts that can save you 


money, time and trouble. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES Insert plain end of pipe until it 
AND BLAST FURNACES TO FINISHED PIPE een 


Force plain end to bottom of socket... 
the job’s done! 


INDUSTRIAL SERVICE line in Florida 
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The New Age of Concrete 


brings greater architectural beauty and new structural form to buildings 


An unusual example of the adaptability of concrete is shown in the foreground structure of the Court House Square 
Project developed by Webb & Knapp in Denver. Technically known as a hyperbolic paraboloid, this cast-in-place 
concrete shell, resting on four corners only, is self-supporting, requiring no columns or interior supports of any kind. 


The beauty, economy, clean lines, grace, and enduring qualities of 
architectural concrete buildings make them an easy choice 

for almost any type of use. New finishing techniques and new 
concepts of structural design make possible unlimited selection of 


building shapes and appearance. 


Ideal Cement is produced in 15 plants extending from the West 
Coast through the Rocky Mountain region, the Southwest, and the 
Deep South,which assure an ample supply of Portland cement 


for any architectural use. 


IDEAL CEMENT COMPANY 


DENVER, COLORADO 


15 Plants and 4 Terminals Serving Some of the Most Rapidly Growing Areas of the Nation. 
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POSITIVE CONTROL OF MATERIALS IN MOTION 


BUILDERS 
PROTECT YOUR LIQUID ASSETS ‘“‘BUBBLE-TIGHT’’ 
BUTTERFLY 
VALVES! 


Flowing water represents money! Protect your liquid 
assets . . . by investigating the operating economies of 
Builders Butterfly Valves. Immediately reduce plant oper- 
ating costs by preventing the loss of valuable water... 
through faulty seating . . through leaking stuffing boxes .. . 
or through delayed control of “frozen” valves. 

The many, exclusive design features of Builders 
AWWA Butterfly Valves are a direct result of specialized 
knowledge of water and sewage works metering and con- 
trol applications. Stop flowing your money away! Request 
Bulletin 650-L1B for complete money-in-your-pocket 
details. 


Write to 


@BUILDERS-PROVIDENCE BUILDERS-PROVIDENCE, INC. 


360 Harris Avenue 


B-I-F I N D U S T R I E S Dice Providence 1, Rhode Island 
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\ TYPE | BEAM 
\\ 12” x 16" x 28” 


Now one adjustable 


Blaw-Knox Steel Form 


for casting all 4 sizes 
of AASHO bridge beams! 


TYPE Il BEAM 
12” x 18” x 36” 


can be used for box-girders 
and building beams too 


Now Blaw-Knox design leadership makes it 
possible to cast all four sizes of AASHO 
approved bridge beams in one adjustable steel 
form. In addition, the versatile form can be 
adapted to cast box girders, and a wide 
variety of structural beams. This means that 
pre-stress operators can cover bigger seg- BEAM 
ments of the market with one basic investment ies | 16” x 22” x 45” 
in forms. 

Starting with a pair of structural frames, 
side panels 7”, 8’’, 9’, 11’ can be mounted 
vertically to form 28’, 36’, 45” and 54” 
bridge beams. The side panels can also be 
adjusted horizontally on the frames to manu- 
facture additional products of varying con- 
tours and dimensions. Bevel panels, fillers, 
pallets, and end block forms are furnished to 
meet individual requirements. 

Unit design with interchangeable compo- 
nents keyed to your individual business ae TYPE IV BEAM 
requirements make the Blaw-Knox adjustable ae 20” x 26” x 54” 
steel form your best investment in the boom- 
ing pre-stress market. You can get the full 
story by contacting the Steel Forms Depart- 
ment now. 


BLAW-KNOX 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Pittsburgh 38, Pa. + Phone: STerling 1-2700 
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Am-Soc Briefs 


> p Making Society Conventions pay off. . . . With Conventions 
carefully planned these days "to expand the professional 
horizons of those who attend and make the process pleas— 
ant," it's clearly up to the conventioneer himself to make 
attendance pay off, says the Society's Committee on 
Meetings. The subject —— never more timely than now, with 
the Portland Convention coming up in June (23-27) and the 
Hawaii Section's meeting and tour immediately thereafter 
(June 28-July 7) ——- is treated by the committee in a 
thought-—provoking brochure reprinted in the "Society News" 
section. 


More insurance benefits. . To mark the tenth anni- 
versary of ASCE participation in the Group Disability 
Plan, the administrators are offering certain additional 
benefits without increasing coverage costs. A brochure 
describing the coverage will be mailed in July. 


Who's Who in Engineering. . Members wishing to be 
included in the eighth edition of this impressive refer- 
ence, due for publication at the end of the year, must take 
steps now. The editors report that almost a quarter of 
those listed in previous editions have failed to reply to 

a mail canvass for up-dating purposes. Biographies that 

are not brought up to date will not be reprinted in the 

new edition, they warn. To assure inclusion engineers must 
respond to the inquiry sent them. Qualified persons who 
have not received an inquiry are urged to get in touch 

with the Editors of Who's Who in Engineering, 265 West 

14th Street, New York ll, N. Y. 


A gentle reminder. . . This is to say again that every 
member is entitled to a copy of the forthcoming ASCE 

Membership Directory, and that copies must be requested. 
Order forms for the Directory are on their way now. Please 
don't forget to request your copy. 


Junior Members, this is for you. . . . Don't overlook your 
privilege of transferring to Associate Membership as soon 
as you are eligible. Transfer can be accomplished without 
fuss or fanfare if you act before reaching the age limit 

for Junior Members. 


Fund raising for the United Engineering Center. . .. On 
the credit side, over $3,200,000 has been raised. . ; 
Before the needed $10,000, 000 is obtained, the modest 
contribution and generous help of every single member will 
be needed. 


Speaking as one, sixteen major engineering societies have 
written to President Eisenhower offering their "full 
cooperation in the solution of the many technological 
problems that affect our security and economy." In an 
appreciative response sent at the President's request, 
Dr. James R. Killian, Special Assistant to the President 
for Science and Technology, has accepted the joint offer 
to use the service of engineers in an advisory capacity to 
government. . . . The joint action was headed by Engineers 
Joint Council and its president, Enoch R. Needles, Past- 
President of ASCE. A committee of three, named to work 
with Dr. Killian, consists of Mr. Needles, A. B. Kinzel, 
president of the AIME, and G. E. Holbrook, president of 
the AIChE. 
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o you know that 


Timber is our oné crop in short supply? By the year 2000 
the United States will need 105.4 billion board feet of 
lumber, but it will have only 25.2 billion board feet if 
current forestry practices are continued. This is the pre- 
diction of the U.S. Forest Service, which has just com- 
pleted a nationwide survey of our forest resources. There 
is only so much forestry land (489 million acres), and 55 
percent of this woodland acreage is in the hands of pri- 
vate owners. It’s clearly up to this group to grow more 
trees, says the Forest Service. At the present moment 
some 52 million acres—an area the size of Maryland, 
Indiana, and Maine combined—are in serious need of 
replanting. 


The Bureau of Reclamation is encouraging its engineers 
to register? Commissioner Dexheimer recommends that 
all Reclamation Bureau engineers register as professional 
engineers in the states where they are working. Though 
engineers in government employ are not required by 
law to register in order to practice as are engineers in 
private practice, it’s a sound idea for them to demon- 
strate their qualification for private practice by doing so. 
He suggests a reading of ASCE’s policy on registration— 
in the November 1957 issue (page 86). 


World output of steel set a record last year? Steel produc- 
tion all over the world was at a record high of 322 million 
tons in 1957. This represented an 11-million-ton increase 
over the previous record (311 million tons) set in 1956. 
Nearly 243 million tons of this output came from the 
Free World countries, while the Iron Curtain countries 
produced about 79.2 million tons. The United States, 
since 1890 the largest steelmaking nation in the world, 
retained its laurels with an output of 112.7 million tons, 
about 35 percent of the world total. Russia was next with 
nearly 56.3 million tons. Source of these figures is the 
American Iron and Steel Institute. 


Higher education leads to higher income? The U.S. 
Census Bureau has analyzed the educational background 
of Americans and compared it with their life income. The 
average grammar school graduate, it finds, may expect 
to earn $116,000, while the life income of a high school 
graduate is likely to be $165,000. From one to three years 
of college will increase life earnings to $190,000. The col- 
lege graduate does best of all with an income of $268,000. 


A vehicle that travels on air jets may revolutionize land 
travel? This is the theory of Ford Motor Company engi- 
neers, who are demonstrating a 3-ft model of a wheel- 
less vehicle that glides on a thin &lm of air above a table 
top. The vehicle is supported by tiny jets of air streaming 
through holes in flat aluminum pads on its bottom sur- 
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face. According to Andrew A. Kucher, vice-president of 
engineering and research for the company, the model is 
the forerunner of vehicles gliding on air that could pro- 
vide ground transportation at speeds of from 200 to 
500 mph. 


Rewarding careers are open to the sanitary engineer? To 
introduce science- and engineering-minded secondary 
school students to the tremendous career potential in 
health and sanitary engineering is the objective of Your 
Career in Sanitary Engineering, a recent brochure, pre- 
pared by the U.S. Public Health Service in cooperation 
with the Joint Committee for the Advancement of 
Sanitary Engineering. Faculty advisers, teachers, and 
others interested in personnel for an important—if often- 
overlooked—branch of the profession will want to see 
that the valuable little publication reaches the right au- 
dience. It may be purchased from the Superintendent of 
Documents (Washington 25, D. C.) for 25 cents. 


A research program is aimed at ending pollution from 
car exhaust? The automobile industry has poured nearly 
$5,000,000 into a cooperative study to eliminate harmful 
materials from car exhaust. Proper engine adjustment 
will end most visible exhaust, the program finds. The 
solution to invisible exhaust—leading to air pollution in 
New York and smog in Los Angeles—is believed to lie 
in a device for burning hydro-carbons in the muffler with 
a flame or chemical catalyst. Charles M. Heinen, of 
Detroit, heads the technical committee conducting the 
program, 


The index of bid prices for federal aid highway projects 
declined in the first quarter of 1958? On the basis of 
contracts awarded by state highway departments and 
reported to the Bureau of Public Roads, the decrease was 
2.0 percent from the:last quarter of 1957. With 1946 as a 
base year, the price index had risen from a low point of 
125.5 in the second quarter of 1955 to 143.4 in the fourth 
quarter of 1957, a total increase of 143 percent. The 
index for the first quarter of 1958 was 140.4. 


The Tennessee Valley Authority is twenty-five years old? 
It was in May 1933 that the bill authorizing development 
of the resources of the Tennessee Valley became law. 
The TVA has completely remade an 80,000-sq-mile area, 
replacing worn-out cotton fields with 360,000 fertilizer- 
enriched farms. A multi-purpose project, the TVA has 
built 20 dams and is operating 30 more, and provides a 
navigable channel of 11-ft depth for a distance of 650 
miles. The largest generator of power in the world, the 
system has installed capacity of 10,500,485 kw—nearly 
half of it hydroelectric. It provides power for the two 
great AEC plants at Oak Ridge and Paducah, and for 
over 140 municipalities and cooperatives. 


Works Wonder 


Wonder Bread Builds For Tomorrow With 


Erection of Distinctive sisncclbinaaomnial Laboratories 


WONDER-LAND of Continen- 
tal Baking Company is situated 
on 25-acre tract near New 
York City. Note below the 
gleaming walls which add clean, 


efficient look to product de- 
velopment laboratories. 


e@ Continental Baking Company’s leadership finds new expression 
in the streamlined construction of its million dollar headquarters 
and research laboratories in Rye, New York. 

This nerve center of the nation’s leading baker is as fresh in appear- 
ance and wholesomely-modern as the products it sends to market. 


Essential to the attractiveness, economy, and quality of the struc- 
tures was Lone Star Masonry Cement, used throughout all of the 
masonry work. It combines all the properties needed to make 
outstanding performance a certainty, and to satisfy Owner, Archi- 
tect, and Mason: 


1. High water retention, assuring excellent workability, plasticity, bond. 
2. Adequate strength. 
3. A ready-to-use masonry cement that means one less material to 
handle on the job. 
4. Low shrinkage. Owner: CONTINENTAL paKine COMPANY 


: ye, New Yor 
For the highest standards of dependable performance . . . for Architect: LATHROP DOUGLASS 
wonderful quality masonry construction that lasts and lasts... wade: 
use Lone Star Masonry Cement—every time! nee gral Contractor INC. 


New York, N. Y. 


The inherent water repellency and low absorption of Mason: AULETTA CONSTRUCTION CORPORATION 


Lone Star Masonry Cemeni make the addition of any 


y 
waterproofing material unnecessary. ARROW RATION 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. ALBANY, N.Y. BETHLEHEM, PA, 
BIRMINGHAM + BOSTON «+ CHICAGO + DALLAS + HOUSTON 
INDIANAPOLIS + KANSAS CITY, MO. +» LAKE CHARLES, LA. « NEW ORLEANS 
NEW YORK + NORFOLK « RICHMOND - SEATTLE + WASHINGTON, D.C, 


LOWE STAR CEMENTS COVER ee LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
THE ENTIRE CONSTRUCTION FIELD “ CEMENT PRODUCERS: 21 MODERN MILLS, 48,900,000 BARRELS ANNUAL CAPACIT* 
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PAUL WAINWRIGHT, Chief Engineer, Hawaiian 


Dredging and Construction Co., Ltd., Honolulu, Hawaii 


I: is doubtful whether a panel discussion conducted by any 
other profession would include this vital topic, yet I would 
guess that most readers of this article harbor definite 
opinions on management’s responsibilities. This is true, of 
course, because there are a great many more engineers on 
payrolls today than there are doctors, lawyers, or architects. 
This single fact is one of the major causes of dissatis- 
faction, because management is very likely to feel that its 
responsibilities to an engineer are no different from those 
to any other person on its payroll. 

If you were to ask an engineer employee and manage- 
ment to list the latter’s responsibilities, you would find 
that each list contained the same items—but their inter- 
pretations would be vastly different. It is not my object 
here to reach any conclusion or to start a debate, but 
merely to help us approach the problem. 

Our paychecks are a measure of our achievement—yours 
and mine. How has management arrived at the amount, 
which is usually in odd dollars? Most present-day com- 
petitive management has arrived at this figure because 
that is what comparable positions pay in the area. One 
of the tightest unions in the country is the so-called 
“union of the bosses.” Most companies know what similar 
concerns pay their employees, at least up to a certain level, 
and that becomes the norm. 

But that is no help to the engineer who feels he is 
underpaid, because if he changes companies, he will prob- 
ably get the same pay. The engineer’s viewpoint is that 
this norm is not equal to the compensation of other pro- 
fessional men in the area and that management, in 
setting engineers’ salaries, has used accountants, purchasing 
agents, or even office boys as its basis for comparison. 

Conditions of employment is the second of my four 
main responsibilities. Here we find the two points of view 
closer together. Such items as vacation, sick leave, retire- 
ment plans, and hospital plans appear to be desired by 
both management and the employee, although details and 
administration differ between companies. Job security comes 
under this heading and has been the subject of much 
controversy. 

Management opinions differ with the type of business. 
Airplane manufacturers—who are building planes for the 
defense effort, and therefore subject to the whims of the 
military—do not feel that they are in any position to 
guarantee job security to engineers. The construction in- 
dustry considers itself in the same position, while concerns 
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Management has responsibilities to engineers 


Unlike most other professional men, engineers generally are employees. 
This situation has created problems that have been the subject of 
panel discussions within the framework of ASCE at both local and na- 
tional levels. The following article has been prepared from a program 
of the Hawaii Section on the general topic, “Raising Professional Stan- 
dards and Improving Employment Conditions for Engineers.” 


like General Electric and Westinghouse can and do offer 
a measure of security. The engineer feels he is entitled 
to some advance notice, to severance pay based on length 
of service, and in general, not to be hired and fired like 
any hourly employee. 

Communication is the third responsibility of management. 
By this I mean the flow of information from management 
to the engineer employee—such information as basic policies, 
responsibilities of the employee, and his opportunities. It is 
absolutely necessary that engineer employees be able to 
identify themselves with the organization. The engineer 
employee certainly expects that management will take him 
into its confidence as much as possible on its more im- 
portant activities. He also wants to know where the ladder 
is that he can look forward to climbing—if he shows the 
necessary ability. 

Management is sadly lacking in its general approach to 
this responsibility. Too many companies still have the 
opinion that their workers are robots. Many have limited 
communication and some are outstanding in this regard. 
As a firm gets bigger, the line of communication gets 
longer, and the problem more difficult. Thus engineers in 
big companies become “the engineering department,” and 
too often the line of communication stops at the depart- 
ment head. 

Lastly we come to professional status. All of us have had 
trouble here—from the patient explanation to our children 
that we do not drive trains, to the job of living down 
the Hollywood version of the engineer equipped with a 
campaign hat, riding trousers, and a transit. 

To our plea for professional status, management’s answer 
is a blank look, for truly it hasn’t thought of engineers 
as professional men exactly, and I don’t think it could 
tell you in what class it thinks they belong. If a recent 
survey is correct—that over 40 percent of those in manage- 
ment have been trained as engineers—then this reaction 
is hard to believe. The answer must be that these engineers 
have mentally disassociated themselves from the engineering 
group. It must be remembered that management is in 
business to make a profit, and every decision on its re- 
sponsibilities to employees will be viewed economically 
rather than emotionally. 

The engineer’s point of view is simple and direct. He 
says, “I have spent a great deal of time and have worked 
hard to obtain an education in engineering. I expect to 
be treated as the professional man I am.” 
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Bonding thin concrete old 


W. G. WESTALL, Airport and Highway Engineer, Portland C 


Thin concrete has been successfully 
bonded to existing pavements at several 
U. S. Air Force bases. Repairs range 
from rehabilitation of pavement as 
much as 27 years old to correction of 
surface defects on newly laid work. 
Successful techniques have been devel- 
oped for cleaning the old surface and 
bonding the new layer to it. 

In August and September 1956, a 
thin bonded resurfacing course was ap- 
plied to 47,000 sq yd of the aircraft 
parking apron at Selfridge Air Force 
Base, near Mt. Clemens, Mich. Ap- 
proximately 37,000 sq yd of the project 
area consisted of 10-in. concrete 14 
years old. The remaining area was 6-in. 
concrete 27 years old. The principal 
defects to be corrected by the resurfac- 
ing were surface scaling, raveling 
along the joints, and surface pop-outs 
over unsound pieces of aggregate. A 
considerable amount of random crack- 
ing, both transverse and longitudinal, 
was also in evidence. 

Specifications required the placing of 
concrete resurfacing to a minimum 
thickness of 1 in. The first step was 
removal of all bituminous material 
from joints, cracks and other areas of 
the pavement. Joint cleaning operations 
were made difficult by an excessive 
amount of jet-fuel-resistant sealer, 
also by hot weather during removal 
and by the irregularity of the joints. 
This irregularity also made jointing of 
the resurfacing more difficult. Sealer 
was removed from the joints by plow- 
ing with an improvised “foot” mounted 
on the front of a light tractor, followed 
by two or more passes of a Tennant 
machine adjacent to the joints, and 
supplemented by hand-operated spud 
bars. The Tennant machine, equipped 
with a cutter head of 12-in. diameter 
revolving at 1,600 rpm, chips out a 
4-in. path to a depth of about %4 in. 
For final cleaning of joints after use of 
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this machine, sand blasting was found 
to be effective. 

Because of surface scale and ex- 
cessive laitance in many areas, it was 
found necessary to scarify 80 percent of 
the pavement surface to provide a base 
of sound, clean concrete. Scarifica- 
tion was carried out by four Tennant 
machines. The debris created by the 
machines was removed by compressed 
air and by hand brooms to clear the 
immediate working area. A mechanical 
pick-up broom was used for final dis- 
posal. 

It should be emphasized that an 
extremely rough surface is not neces- 
sary to secure bond. Scearification is 
used only to obtain a sound surface. 
Investigation by the Portland Cement 
Association (reported by Earl J. Felt 
in Highway Research Board Proceed- 
ings, Vol. 35, 1956) has brought out 
the fact that a slightly roughened sur- 
face, such as that produced by acid 
etching, is satisfactory for bonding the 
resurfacing. The acid treatment will 
be described presently. 

On the Selfridge project, as is fre- 
quently the case on old concrete pave- 
ments, there were various substances 
on the pavement, where not scarified, 
that would be likely to cause bond 
failure. These included oil, grease, 
hydraulic fluid, bituminous materials, 
and paint markings. Paint and bitu- 
minous materials and the larger grease 
spots were removed by spot scarifica- 
tion. Areas not scarified were cleaned 
with a water-soluble commercial de- 
tergent. 

Detergent powder (sodium metasili- 
cate with resin soap) was applied to 
the wetted pavement surface at the 
rate of 1 to 2 lb per 100 sq ft with a 
hand-operated distributor similar to a 
seeder. The moistened detergent was 
then scrubbed into the surface with a 
mechanical sweeper and the surface 


Chicago, Ill. 


flushed with water until it showed a 
neutral reaction to pH paper. Thor- 
ough flushing is necessary because the 
alkaline detergent, if it remains on the 
surface, will partially neutralize the 
acid subsequently applied for etching. 
Prior to acid etching, which is the 
final step in surface preparation, the 
pavement surface was cleaned by 
sweeping and blowing with compressed 
air. 

Commercial muriatic acid (27.9 per- 
cent HCl) was delivered to the job by 
a tank truck equipped with a 12-ft 
spreader bar. A force pump on the 
truck supplied pressure for distribu- 
tion. Delivery was regulated by the 
forward speed of the truck to give an 
application of 1 gal of acid per 100 
sq ft on the wetted pavement surface. 
As soon as all visible etching or foam- 
ing action ceased, the pavement was 
scrubbed with a mechanical broom 
and flushed with water until it showed 
a neutral reaction to pH paper. Since 
a jell is formed if the acid is left 
long on the concrete, it is important 
to clean the surface by flushing and 
scrubbing as soon as foaming stops. 

Several of the foregoing operations, 
as well as paving, must be scheduled 
and carried out simultaneously or in 
close sequence for good progress on a 
project of this size. 

Paving was done in alternate lanes, 
using specially designed wood forms 
along each edge. Paving of the fill-in 
lanes (about half the pavement area) 
required no forms. The forms were 
made from 2 x 8 fir planks 14 ft long, 
surface dressed down to a thickness 
of 114 in. These forms were laid ‘flat 
along each side of the paving lane, 
parallel to the old construction joints 
so that the 114-in. thickness provided 
the depth of the form. 

Each form length had four steel 
flanges bolted to the bottom face and 
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countersunk. The flanges extended 3 
in. beyond the outer edge of the form 
and were bored to receive three bolts 
outside the form and one bolt through 
the form. Inner edges of forms were 
positioned immediately above the longi- 
tudinal construction joint and _ holes 
drilled in the concrete to receive lead 
expansion sleeves and lag screws for 
securing the forms to the old pave- 
ment. After the forms were bolted in 
place they were shimmed to line and 
grade with wood wedges. A steel strip 
14 x 2 in. was inserted into the longi- 
tudinal construction joint and tacked 
in a vertical position on the inner edge 
of the form to bound the paving lane 
and to prevent grout and concrete 
from running under the form. 


Tennant machine is used for cleaning joints and grinding 
surface. Its revolving cutter head chips out a 4-in. path to a 


depth of about \4-in. 
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The wood forms used at Selfridge 
could not be considered an unqualified 
suecess. With occasional readjustment 
and additional shimming during con- 
struction, they did however provide 
an acceptably smooth surface. Recog- 
nizing the limitations of comparatively 
thin wood boards when used as forms, 
the U. S. Air Force has specified a 
minimum thickness of 2 in. for thin 
bonded concrete resurfacing. This 2-in. 
minimum, instead of the former 1 in., 
will raise the cost of material only 
slightly and will permit the use of 
steel channel sections for forms or of 
wood thick enough to have better 
rigidity. 

After the forms were in place, the 
prepared surface was given a final 


Scaled and patched paving 
at Selfridge Air Force Base 
required resurfacing. Of 
47,000 cu yd_ resurfaced, 
37,000 cu yd consisted of 
10-in. concrete 14 years 
old, the rest of 6-in. con- 
crete 27 years old. 


cleaning. Any grease or oil from leak- 
ing equipment was removed with the 
Tennant machine. The pavement was 
then blown clean by the use of an 
air jet. 

Just ahead of concrete placing, a 1 to 
1 sand-cement grout, with plus %4-in. 
particles removed from the sand, was 
applied to the old pavement surface. 
The grout was mixed to the con- 
sistency of heavy paint in a paddle- 
type mixer, carried to the paving lane 
in buckets, and scrubbed onto the 
damp but not wet surface with rattan 
stable brooms. A coating of about Me 
in. was left on the surface. Any excess 
grout in transverse and longitudinal 
joints was redistributed with a ware- 
house broom. 


Bonding grout is carefully brushed in after concrete surface 
has been scarified or otherwise thoroughly cleaned, acid- 
etched, and washed. 


(Vol. p. 407) 35 


Two transit mixers deliver concrete of 4-in. slump simul- 
taneously to both sides of a lane. Forms are fastened to 


old concrete by lag screws. 


Hand methods of grout application 
were used on the Selfridge project 
because the proper pneumatic equip- 
ment, and the skilled operators needed 
for its operation, were not available. 
It should be mentioned, however, that 
the pneumatic method of placing 
bonding grout has been successfully 
used, but expert operation is required 
to control rebound and the accumula- 
tion of the coarser sand particles along 
the form lines in a concentration likely 
to prevent bond. 

Ready-mix concrete was delivered to 
the site by transit mixers; two mixers 
were scheduled to arrive at the same 
time and place concrete simultaneously 
from each edge of the paving lane. 
Each mixer carried 5 to 6 cu yd of 
concrete made from crushed dolomite 
of 14-in. maximum size, 60 percent 
by weight of natural sand, and 714 
bags of portland cement per cu yd. 
Mixing water was proportioned to give 
a net water content of 5 to 5.1 gal 
per bag of cement and a slump of 
4 to 5 in., which was necessary for 
discharge from the mixer and for 
placing and finishing of the resurfac- 
ing concrete. Sufficient air-entraining 
agent was added at the batching plant 
to produce an air content of 7 to 8 
percent. 

After a limited amount of hand 
spreading, the concrete was further 
spread during the first pass of a two- 
screed self-propelled finishing machine. 
The second pass with this machine 
struck off and consolidated the con- 
crete to final grade. The finishing 
machine was equipped with offset 
rubber-tired wheels which traveled on 
the old pavement outside the forms. 
This arrangement worked quite satis- 
factorily since the wood forms were 
required to support only the buoyant 
weight of the screeds. 

After the two passes of the finishing 
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Fifteen cores from Selfridge Air Force Base showed average 
bond strength of 323 psi between original concrete and re- 


surfacing layer at top, characterized by smaller aggregate. 


machine, the pavement surface was 
given a final finish with hand floats 
and straightedges. Surface texture was 
obtained with a burlap drag. A white 
pigmented curing compound, sprayed 
on, was used because it could be ap- 
plied early to prevent the rapid loss 
of water and because it simplified sub- 
sequent joint sawing operations. 

In placing bonded concrete resur- 
facing it is necessary to match the 
joints in the old pavement exactly, 
both in location and kind. Longitudinal 
and transverse expansion joints were 
formed in place using wood strips 
inserted in the joint crevice of the old 
pavement. These strips marked the 
location of expansion joints during 
paving and served as a filler in the 
finished resurfacing. 

Transverse contraction joints were 
sawed with abrasive-type blades. The 
old joint locations had to be carefully 
marked on the side forms or on the 
surface of adjacent paved lanes, and 
a line snapped on the finished surface 
of the plastic concrete to mark the 
exact location for the saw cut. Sawing, 
which had to be done early to prevent 
precracking over joint locations, was 
carried out from 5 to 12 hours after 
paving, depending on the temperature 
and relative humidity. During cool 
weather the joints were sawed dry, 
which permitted earlier sawing with 
a minimum of raveling along the cut. 

To meet the grade of the adjacent 
pavement, a 3-ft transition or ramp 
was built around the resurfaced area. 
The transition area was routed out to 
a minimum depth of 1 in. and the 
concrete for the ramp was placed by 
the same procedures as the other re- 
surfacing. Planes enter the resurfaced 
area without difficulty. 

To check the thickness of the re- 
surfacing and to secure specimens for 
testing the bond between the resur- 


facing layer and the old pavement, 
cores were drilled from the finished 
pavement. By its appearance, the re- 
surfacing layer can easily be dis- 
tinguished from the basie concrete. 
Fifteen of the cores showed an av- 
erage bond strength of 323 psi when 
tested by shear stress in the laboratory. 
The investigations of Earl J. Felt, 
previously mentioned, led him to the 
conclusion that bond strength on the 
order of 200 psi is generally sufficient 
to insure adequate performance of 
bonded resurfacing. 

After more than a year and a half 
of service, including the somewhat 
severe winter of 1956-1957, the re- 
surfacing at Selfridge Air Force Base 
has a good performance record. Most 
of the random cracking of the old 
pavement has appeared in the resur- 
facing layer. However, the cracks are 
generally close and tight and have 
not required routing and sealing. 


Resurfacing at Little Rock 
Air Force Base 


Bonded resurfacing at the Little 
tock Air Force Base was carried out 
early in October 1955, to repair the 
surface of concrete pavement placed 
several months before, which had 
frozen immediately after placing. 
About 700 ft of a 25-ft-wide pave- 
ment lane was damaged on the sur- 
face to a depth of about 1% in. The 
Army Corps of Engineers held the 
contractor responsible for replacing the 
damaged concrete, which was part of 
an aircraft parking apron 15 in. thick. 

First the contractor broke out part 
of the concrete but this proved difficult 
and costly since the damaged area was 
on a fill-in lane bounded on both 
sides by concrete. An agreement was 
then reached permitting him to restore 
the rest of the pavement surface with 
a bonded layer 1 in. thick. 


June 1958 * CIVIL ENGINEERING 


he 
4 


Ingenious air-water fog spray was developed to clean and 
dampen scarified concrete at Campbell Air Force Base. 
Clean sound surface is necessary for good bond. 


Preparation of the pavement re- 
quired scarification to a depth of 1 in. 
This searification, on a fully matured 
slab with large-sized natural aggregate, 
proved tedious and relatively costly. A 
total of 575 lin ft of 25-ft paving lane, 
approximately 1,600 sq yd, was re- 
surfaced. 

No forms were necessary on the 
Little Rock project since the adjacent 
paving lanes bounded the work and 
provided grade and elevation for the 
finished resurfacing. The prepared sur- 
face was etched with muriatic acid by 
means of an improvised dispenser. This 
device was made by fastening a coiled 
plastic garden hose on a square of 
plywood which was equipped with a 
carrying handle. Three loops of hose 
on the bottom of the board were per- 
forated and the acid was forced 
through the hose by a hand pump 
from glass containers mounted on the 
bed of a pickup truck. About 1 gal 
of acid per 100 sq ft was applied to 
the wetted pavement. Workmen 
equipped with goggles and protective 
clothing spread the acid over the pave- 
ment with push brooms. When the 
acid reaction ceased the pavement was 
scrubbed and flushed with water until 
it showed a neutral reaction to pH 
paper. 

Placing of bonding grout and con- 
crete followed the procedure described 
for the Selfridge Air Force Base ex- 
cept that the concrete was provided 
by a dual-drum job mixer instead of 
by transit mixers and that the two- 
screed finishing machine had _ two 
spud vibrators mounted on the front 
screed. The concrete was made from 
45-percent crushed aggregate of 14-in. 
maximum size and 655-percent na- 
tural sand with 714 bags of cement 
per cu yd. The conerete had 8-percent 
entrained air. 

Using standard metal inserts, the 
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resurfacing joints were hand formed 
to provide continuity of joint openings 
through the resurfacing layer and the 
pavement base. 

After more than two years of serv- 
ice, this section of thin bonded resur- 
facing shows no defects and is in fact 
indistinguishable in appearance from 
the adjoining pavement on the parking 
apron. This pavement has been put to 
a somewhat severe test by the 50,000- 
Ib individual wheel loads of the jet 
bombers based at Little Rock. 


Campbell Air Force Base 


Parts of two hardstand areas at 
Campbell Air Force Base, Kentucky, 
did not meet surface and finish re- 
quirements and 1,400 sq yd was re- 
surfaced with 2 in. of concrete in the 
summer of 1957. In one area it was 
necessary to scarify to a depth of only 
1% or 14 in.; in the other a 2-in. depth 
was removed to maintain the planned 
elevation. The methods followed were 
similar to those used at the Little 
Rock base. 

Interesting details of the resurfacing 
work at the Campbell base and at the 
Seymour-Johnson Air Force Base at 


Spalling along joints at Seymour-Johnson Air Base was cor- 
rected by sawing line 6 in. back from joint and removing 
concrete. Another 6-in. strip was removed where necessary. 


Goldsboro, N. C., are shown in ac- 
companying illustrations. 


Method proved feasible 


Resurfacing or patching of concrete 
pavements with bonded concrete has 
been proved feasible in both laboratory 
investigations and field construction 
projects. 

When the purpose is only to even 
up rough surfaces, a thin resurfacing 
layer will perform as well as, and in 
many cases better than, a thicker slab, 
provided that adequate bond is ob- 
tained between the old and the new 
concrete. In many cases, especially 
when the concrete to be resurfaced is 
part of a larger area, a thinner overlay 
avoids the problem of adjusting grades 
on the perimeter of the resurfaced 
area. 

The performance of resurfacing or 
patching with concrete depends upon 
the bond that is secured between the 
two surfaces. If the essential opera- 
tions are carried out on a clean sound 
surface, with good workmanship and 
high-grade materials, the adequate and 
uniform bond essential to satisfactory 
performance can be obtained. 


Trial mixes recommended for this resurfacing 


Cement content 
Total water* 
Fine aggregatet 
Coarse aggregate: 
Maximum size 
Amountt 


Air content 


Cement factor,.......... 8.5 sacks 
per cu yd 


1 to4 in. 


approx. 


THICKNESS OF RESURFACIN 


1 in. 
94 Ib 94 Ib 
42 Ib 42 Ib 
170 Ih 190 Ib 180 Ib 


1% in. 


305 Ib 


% in. 1 in. 
170 Ib 230 Ib 


6 to 8% 5 to 


7.5 sacks 7.0 sacks 
percuyd percu yd 


1 to 4 in. 1to4 in. 


4 to 6% 
6.3 sacks 
per cu yd 
1 to 4 in. 


*Including free moisture in the aggregates, 


{Based on saturated surface-dry aggregate, with a specific gravity of 2.65. 
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“Available knowledge grows at 
a snail's pace while our need 
for it races at fantastic speed.” 
—M. A. Mason. 


Our professional responsibility-- 


During recent months not one author- 
itative statement on the status of Amer- 
ican science and engineering has come 
from the engineering profession, so far 
as I am aware. Columnists, Congress- 
men, commentators—almost everyone 
who knows little or nothing of the 
true state of American engineering— 
have discoursed learnedly or otherwise 
on the subject. But the engineering 
profession itself has remained silent. 

Some comments have appeared in the 
technical press, it is true, but we must 
remember that of the 130 million 
Americans who can read, only some 
250,000 engineers are familiar with 
these engineering publications. The 
public in general knows nothing of sci- 
ence or engineering at first hand, and 
gains what it does know primarily from 
newspapers, magazines, radio, and tele- 
vision. These are the people whose 
needs and desires the engineer pro- 
fesses to serve, or to dictate, as the 
case may be. These are the people who, 
in one way or another, supply the 
money and the need for defense, for 


“This odd spectacle of a pro- 
fession mute on matters about 
which it is presumed to be ex- 
pert is serious. It not only con- 
tributes to the assumption that 
the engineering profession is 
not competent, but it also creates 
an atmosphere in which anyone 
who chooses can assume the 
status of expert... .” 

—M. A. Mason. 
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public works, for industrial enterprise, 
and the whole complex of engineering 
activity. 

Presumably the 250,000-odd engi- 
neers of the nation are vitally concerned 
that these clients should be adequately 
served and competently informed about 
engineering. Presumably the public 
takes it for granted that the engineer- 
ing profession is aware of what it 
needs to know, and is aggressive and 
untiring in its efforts to obtain this 
needed knowledge. Such needed know]- 
edge comes, of course, from research 
and study; it becomes part of the pro- 
fession’s contribution to human prog- 
ress through publication and use in 
engineering practice. 

If we look at the technical publica- 
tions of the engineering profession, we 
find much information, of more or 
less value, on technical details, but we 
search in vain for the important pres- 
entation of significant new knowledge 
we hope to find. 

In fact, much that appears in popu- 
lar mediums cannot be found in the 
technical press. For example, where did 
you see the outline design of the 
Vanguard or Jupiter-C missiles, or first 
read of the “area-rule” in aerodynam- 
ies, or find the problems of “re-entry” 
exposed, or discover that “exotic” fuels 
were not concoctions of papaya juice 
and alcoholic spirits, properly com- 
pounded, The point is obvious—if the 
engineering profession is not publishing 
new knowledge and expanding the 
frontiers of engineering, then it must 
be presumed that as a profession it has 
no such knowledge or is not concerned 
with it. 
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development of new Knowledge 


Recently Americans generally and 
the engineering profession in particular 
suffered a rude shock. People suddenly 
became frightened because an un- 
friendly neighbor nation achieved an 
engineering feat before we did. And 
now they are concerned about Ameri- 
can science and engineering in gen- 
eral. Political figures, gossip columnists, 
admirals and generals rush to fill the 
press and the air with pronounce- 
ments, palliatives and proposals. The 
fact that some of these individuals 
talk without benefit of knowledge does 
not prevent the public from coming 
to conclusions on what it reads and 
hears. Those who can speak with 
knowledge remain silent. 

This odd spectacle of a profession 
mute on matters about which it is 
presumed to be expert is serious. It 
not only contributes to the assumption 
that the engineering profession is not 
competent, but it also creates an at- 
mosphere in which anyone who chooses 
can assume the status of expert— 
whether he is in control of a missile 
development program without under- 
standing the simplest elements of rocket 
mechanics, or whether he learns the 
technical terms he uses five minutes 
before he pontificates on the state of 
science and engineering in the United 
States, 

That expensive but pleasant weapon 
of mass destruction, the modern auto- 
mobile, has been eagerly accepted by 
the American public from the hands of 
the engineer. Yet this same public now 
is shocked into the belief that the 
American engineer is not as smart, 
well-educated, or competent as_ his 
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Russian counterpart. Some engineers 
share this untrue and unhappy view, 
and both groups wonder about the 
state of American science and engi- 
neering. The bulk of the engineering 
profession, possibly aware of the truth, 
says nothing. 

The typical first reaction of the un- 
informed is to place blame. Happily an 
obsolete, incredibly poor educational 
system, from which almost all vestiges 
of real intellectual development had 
been swept, was handy for the pur- 
pose. As a result it appears that many 
billions of new dollars may follow 
down the drain the many billions of 
old dollars already wasted. The boon- 
dogglers of the Rooseveltian 30’s could 
not surpass in their wildest dreams the 
colossal stupidity of some of the pro- 
grams bruited about for the discovery, 
encouragement, fostering, and coddling 
of those having scientific and engi- 
neering talent. 

As any competent engineer or sci- 
entist knows, he is what he is because 
of a driving force he cannot resist— 
the need to know and to create. We are 
engineers because we are driven by a 
compulsion that is not subject to gov- 
ernment programs or board of educa- 
tion regulations. God in his great wis- 
dom has afflicted only a few with this 
burden, and man in his lesser wisdom 
has denied many of these few the op- 
portunities for development they need. 
Yet so long as some have or make the 
opportunity to satisfy their need for 
creative knowledge, so long will Amer- 
ica have scientists and engineers com- 
petent to satisfy its needs. 

We have today the quality, and 


nearly the quantity, of engineers and 
scientists we need, but the bonds with 
which they are fettered have almost 
made them impotent. Most engineers 
are employees who do what they are 
told to do. They have very little oppor- 
tunity for excursions of discovery into 
the vast unknown, the desire for which 
made them engineers in the first place. 
Their creative ideas soon become bur- 
ied under a mountain of deadlines, 
competitive production, military direc- 
tives, security classification, company 
policies, and economic necessity. The 
ideas still occur but they do not often 
germinate in the sterile atmosphere of 
engineering today. And so the river of 
ideas that could be becomes the trickle 
we know. Available knowledge grows 
at a snail’s pace, while our need for it 
races at fantastic speed, set by our 
friendly and unfriendly neighbors. 
The engineer—probably unsurpassed 
as an organizer of forces, materials, 


“In our society the individual en- 
gineer or scientist is almost pow- 
erless to act alone. He doesn’t 
know how to gain the support 
he needs; he can’t or won't 
speak a language that millions 
of non-engineers can under- 
stand; he believes his economic 
situation as an employee is pre- 
carious. In short, he decides to 
store his ideas in the confines of 
his own mind at the slightest 
sign of opposition.” 

—M. A. Mason. 
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and men—has not assumed the respon- 
sibility for the development of knowl- 
edge that he alone can assume. He 
alone can assume this responsibility be- 
cause he alone is capable of evaluating 
the new ideas, competent to develop 
them, and skillful enough to carry 
them to fruition. 

But in our society the individual en- 
gineer or scientist is almost powerless 
to act alone. He doesn’t know how to 
gain the support he needs; he can’t or 
won’t speak a language that millions 
of non-engineers can understand; he 
believes his economic situation as an 
employee is precarious. In short, he de- 
cides to store his ideas in the confines 
of his own mind at the slightest sign 
of opposition. It is my belief that the 
profession as a whole, and particularly 
the technical societies, must act to cor- 
rect this situation by supporting the 
efforts of individual engineers who 
make up the profession. 

Allow me to paraphrase here some 
ideas from a thought-provoking edi- 
torial in the professional news maga- 
zine Geotimes, published by the Amer- 
ican Geological Institute. 


Is engineering asleep at the switch? 

In this Sputnik-stimulated era of 
scientific awakening the engineering pro- 
fession seems to be just rocking along. 
Politicos, the military, and government 
are driving the scientific bandwagon and 
the profession seems content to leave the 
driving in these inexperienced but ag- 
gressive hands. Answers to some leading 
questions might tell why. 

Do we present, and support, a united 
professional front as engineers, regard- 
less of specializations and employers? 

Is the profession doing an effective job 
in creating public awareness of the na- 
ture and importance of engineering? 

Is the profession effectively working to 
insure oncoming students educational 
opportunities and standards adequate to 
satisfy the needs of the nation and the 
profession? 

Has the engineering profession defined 
and vigorously supported realistic pro- 
cedures for secrecy classification that will 
not impede the development of needed 
knowledge? 

Has the profession defined the front- 
iers of engineering and is it vigorously 
attacking these frontiers? 

Is the profession dynamically widening 
the horizons of engineering applications? 

Dependent as the profession is on re- 
search, why is there so little support 
for research by the technical societies 
of the profession? 

Many more such embarrassing ques- 
tions may be posed, the answers to 
which, as to those stated above, I be- 
lieve must be in the negative. 

I have chosen these questions in 
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preference to others because I believe 
they highlight an almost total lack of 
acceptance of responsibility by the 
profession for the development of new 
knowledge. I am convinced that the 
profession, if it is to deserve the name, 
must take positive and effective action 
in each of these areas. We must de- 
velop public understanding and sup- 
port; create in engineering practice 
conditions favorable to the origina- 
tion and development of new ideas; 
insist on educational opportunities for 
young people to mature intellectually 
as their talents dictate; and provide 
vigorous, generous support, through 
the technical societies and other pro- 
fessional groups, of research holding 
promise of increasing our knowledge. 
A profession that does less has no 
claim to the support of the public or 
the nation.” A professional group that 
does less offers the individual not 
much more than a craft union—and 
that without economic benefits. 

This responsibility is well recog- 
nized and has been since the profes- 
sional societies were founded. In their 
charters and articles of incorporation 
will be found in almost every case 
the words, “advancement of knowl- 
edge” or words of similar intent. Our 
tax position is influenced favorably 
by this avowed purpose. Our litera- 
ture seldom fails to cite this lofty ob- 
jective. Yes, we recognize the responsi- 
bility, but apparently we have few 
scruples about neglecting it. Our so- 
cieties are not at all reluctant to leave 
this responsibility to individuals, to 
the Government, to private industry, 
in fact to anyone. Have vou read the 
financial reports of ASCE and discov- 
ered that not a single penny of its 
income is expended on specific basic 
or applied research with the purpose 
of expanding the frontiers of knowl- 
edge or widening the application of 
the pitifully little we know? 

Let me quote from an article in the 
April 1958 issue of Crvi ENGINEER- 
ING (pp. 64-67) by Gene M. Nordby, 
A.M. ASCE, and R. N. Faiman en- 
titled “NSF Promotes Basic Research 
in Civil Engineering.” 


“Most engineers of this country would 
be surprised and somewhat taken aback 
if they were told that they as a group 
had been negligent in promoting their 
share of basic research. ... But it is 
true there has been apathy toward basic 
research, not only in civil engineering 
but in all engineering and even in some 
areas of the pure sciences, including 
physics and chemistry. . .. This situa- 
tion is especially critical in the engineer- 
ing fields since physics and chemistry 


have almost deserted those classical fields 
on which engineers are dependent as a 
foundation for their development and 
design work. 

“Basic research is one index of a na- 
tion’s scientific progress. Yet this nation 
has been largely dependent upon re- 
search in Europe. Although in the long 
run, basic research pays off in the most 
practical terms, nevertheless direct and 
immediate links between it and its ap- 
plications are extremely rare.” 


I plead with you to insist that our 
societies begin to take the position of 
leadership they should assume. If the 
societies cannot get together and 
speak for the profession with one 
voice, respected and listened to by the 
public and the Government, let us 
bend our efforts toward the realiza- 
tion of that aim. Let the professional 
groups take the lead away from the 
news columnists and government. of- 
ficials in matters of concern to the 
nation involving science and engineer- 
ing on which they ean speak with au- 
thority. 

Let us, our societies and ourselves, 
as responsible professionals go into 
our community councils and the Con- 
gress with constructive proposals for 
providing in our primary, secondary, 
and college education the means of 
developing disciplined minds, whether 
they be destined for the law, the arts, 
or the sciences. Let us insist that our 
societies give substantial support to 
the development of new knowledge. 
On this the future of our profession as 
well es of Western civilization de- 
pends. 

Our duty is clear before us. If we 
know whereof we speak—and like 
you I believe that we do—then we 
must lead and not follow. Not only 
as a profession, but also as individu- 
als, we must press forward the fron- 
tiers of knowledge. We must encour- 
age that most ephemeral and elusive 
of all human qualities—original crea- 
tive thought. As a profession we 
should be, as many individuals are, 
constantly dissatisfied with what we 
know because of the much wider 
knowledge we lack. As a profession we 
should take the lead in searching out 
the new knowledge lying all around 
us, only awaiting discovery. If we can- 
not or will not do these things we 
must be honest enough not to claim 
the confidence of those who depend 
on us for these things. 


(This address was originally delivered 
at the ASCE Chicago Convention Lunch- 
eon, sponsored by the ASCE Committee 
on Research, with its Chairman, Elmer 
K. Timby, presiding.) 
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(bottom left). 


Binghamton’s 300-ton incinerator (left) occupies site of old 
garbage dump (see map). Odor and stack ash are so con- 
trolled that users of nearby recreational facilities are not dis- 
turbed. Crane operator (lower left) has unobstructed view in 
loading twin circular furnaces, which are stoked by hand 


LEONARD S. WEGMAN, A.M. ASCE 


incinerator after one year 


Bui: at a cost of less than $3000 per 
ton of rated capacity, the 300-ton mu- 
nicipal incinerator for Binghamton, 
N.Y., offers a number of interesting 
features in design development, opera- 
tion, and effect on adjacent property. 

Binghamton, largest of Broome 
County’s industrial Triple Cities, had 
a 1952 population of 82,000, which pro- 
duced an estimated annual total of 29,- 
000 tons of refuse consisting of garbage, 
rubbish, and commercial waste. All this 
was dumped in Stow Flats, an area of 
about 75 acres lying behind the Corps 
of Engineers dike on the east bank of 
the Chenango River which was rapidly 
being filled in. Stow Flats is within 
three-quarters of a mile of the central 
business section, and the dump area, 
although well operated, left no doubt 
as to its presence. See Fig. 1 at left. 

When the city administration de- 
cided to eliminate the dump it re- 
quested the writer’s firm to review sev- 
eral earlier reports on the problem and 
to make recommendations on an incin- 
erator to serve the city. To establish de- 
sign criteria, each of the following had 
to be studied: 


1. Site. This involved the location, in 
relation to existing collection routes 
and to a projected recreation center in 
the vicinity; the topography of the site 
and access to it; and subsurface condi- 
tions. 

2. Plant capacity. This included the 
population trend in the service area, 
the per capita production of refuse, and 
initial and future operating schedules. 
3. Plant type and cost. Aspects stud- 


Consulting Engineers, New York, N.Y. 


ve 


ied included operator training require- 
ments, comparable experience records, 
control of stack effluent, and unit vol- 
umes and velocities. 


Site selection 


Besides eliminating the nuisance of 
the dump, the city wanted to develop 
Stow Flats into a recreational center, 
thereby upgrading the surrounding 
area and taking advantage of the 3,- 
500 ft of frontage on the Chenango 
River. At the same time an almost ideal 
site for the new incinerator was found 
in the southwest section of Stow Flats. 
This location was objection-proof as the 
site of a new refuse utility. No one 
could validly object to a use for the 
existing dump which meant elimination 
of raw refuse without change in collee- 
tion routes. 

Topographically the site is high and 
roughly level in the plant area and low 
in adjacent areas, which will be capable 
of receiving incinerator residue for 
many years to come. It is central to the 
city’s area, thereby assuring minimum 
collection costs. It has the advantage of 
being on the river bank so that the 
dumping side cannot be seen from ad- 
joining areas. 

Against these important advantages 
were weighed the possible hazards of a 
poor stack effluent which would hinder 
recreational activities in the adjoining 
area. Also, the preliminary subsurface 
investigation revealed that exceptionally 
deep piling would be required through 
the loose fill. In view of the stage that 
had been reached at that time in the 
control of incinerator stack discharge, 
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the designers advised the city that the 
effluent, while it would not be entirely 
free of fly ash, would not preclude the 
contemplated use of the adjacent area 
for recreation. 

Foundations posed a problem. Bor- 
ings disclosed that for 30 ft below grade 
the garbage fill had practically no ca- 
pacity for bearing or lateral support. 
Below the 30-ft level, and extending to 
the 100-ft level, the predominant mate- 
rial was silt except in the southwest 
corner of the site, where good bearing 
was indicated at 60 to 70 ft below 
grade, and at the easterly end, where 
adequate bearing could not be antici- 
pated above the 120-ft level. Subsurface 
profiles indicated that the proposed 
plant site was on the bank of a former 
course or branch of the Chenango 
River, which accounts for the wide di- 
vergence in character of material across 
its 160-ft width. 

Preliminary calculations indicated 
that 16,000 lin ft of piling would be re- 
quired, at a unit cost of $5 per lin ft, 
or a total of $80,000. It was assumed 
that some piling would be needed at 
any other site that might be chosen, plus 
more difficult excavation and higher 
access-road costs. Therefore, for the 
purpose of comparing costs, a sum of 
$50,000 was selected as representing the 
excess foundation cost at the Stow 
Flats site. The annual vaue of this ex- 
cess was then compared with the an- 
nual dollar effect of a change in collec- 
tion routes necessitated by a new site, 
utilizing the following equation: 


D(T x M x (Cv + Cl)] — Cf = Sa 
where D = 260, working days per year 
T = 40, average number of trips 
per day by city-owned 
trucks 
M = 4, average additional round- 
trip mileage per truck trip 
for nearest alternate site 
Cv = $0.10, estimated vehicle 
cost per vehicle-mile 
Cl = $0.15, estimated labor cost 
per non-stop vehicle-mile 
Cf =$3,250.00, estimated annual 
debt service on assumed ex- 
cess foundation cost of 
$50,000 
Sa = annual advantage in dollars 
of Stow Flats site 
Then Sa = 260[40 x 4x (0.14 
0.15) ] — 3,250 = 7,150 


The indicated saving of $7,150 annu- 
ally conclusively proved the overall ad- 
vantage of the Stow Flats site. 


Plant capacity 


Possibly the most important design 
clement in an incinerator is the antici- 
pated plant loading and the appropriate 
plant capacity. Too little capacity re- 
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sults in higher labor charges and over- 
use of equipment. Too high a capacity 
results in needless capital investment. 
Plant loading is a function of popula- 
tion and per capita refuse production. 
The Broome County Planning Board 
developed a 1970 population estimate of 
85,000 for Binghamton and the popu- 
lation curve projected to 1985 indicated 
88,500. If the design capacity year is 
taken as 1985, with a population base 
of 90,000, optimum use should occur 
in that year, with increasing use to the 
end of the 30- to 35-year anticipated 
useful life of the facility. 

Other than the knowledge that per 
capita production of refuse is rising 
there are no precise guides to this fac- 
tor, and probably never can be any, as 
referred to a specific period in the fu- 
ture. With continuous changes taking 
place in habits and standards of living 
as well as in techniques of manufac- 
ture and distribution which greatly af- 
fect the commercial production of ref- 
use, it is not possible to predict any- 
thing more accurate than a general 
trend. Similarly an incinerator service 
area cannot be as sharply defined as a 
sewage or water supply district for ex- 
ample. Short of a costly permit system, 
deliveries of commercial and industrial 
refuse cannot be limited to establish- 
ments within the specified area. 

A review of previous reports made 
for the city and a comparison with the 
then available standards showed an in- 
dicated production of approximately 
0.35 tons of refuse per capita per year. 
For a population of 85,000, the indi- 
cated plant loading would be 29,750 
tons per year. 


With the anticipated range of annual 
tonnage established, the next steps are 
to select burning schedules to conform 
with a 40-hour work week, to coordi- 
nate collection operations, and to place 
limits on the time between shut-down 
and start-up. This last factor requires a 
balance between a reasonable allowance 
of time for occasional furnace-brick re- 
placement and other interior mainte- 
nance, and avoidance of too long a pe- 
riod between firings, which might re- 
sult in excessive and undesirably wide 
temperature fluctuations. 

Table I shows the various volumes 
that can be handled under different 
burning schedules. Since the expected 
loading was to be approximately 30,000 
tons, and the second schedule, 5 days 
at 10 hours, seemed to strike a suitable 
mean between compliance with each of 
the operating criteria for initial and 
future years, the 300-ton capacity was 
selected, as shown in bold-face type. 
Note that the nominal, rather than the 
actual furnace capacities are used. 
Nominal capacity—the manufacturer’s 
rating—presupposes an optimum oper- 
ating schedule, burning rate and tem- 
perature; an acceptable stack effluent; 
a certain small proportion of unburned 
combustibles in the residue; and limit- 
ing proportions of refuse ingredients. 
These conditions offer a reasonable 
basis for selecting capacity. Actual ca- 
pacity may run from 5 percent more 
to 15 percent less than nominal. 


Type and cost of plant 

In choosing the type of plant, the 
prime criteria included cost of con- 
struction and operation, required oper- 
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TABLE I. Annual capacity, in tons, 
by weekly burning schedules 


Boas tNG SCHEDULES 


NoMINAL 
FURNACE ida @ 5da@ 5da@ 
CAPACITY 8hr 10 hr 12 hr 16 hr 
200 17,300 21,600 26,000 34,600 
250 21,600 27,000 32,500 43,200 
300 26,000 32,500 39,000 51,800 
350 30,300 37,900 45,500 60,500 


ator skills, record of experience with 
the equipment, and character of stack 
effluent. Cost limitations set by the de- 
signers were a construction cost of 
$3,000 per ton of rated capacity and an 
operating cost under $2.50 per actual 
ton burned. Consistent with these cost 
limitations, a minimum of operator 
skills would be required, which would 
mean a minimum of mechanical de- 
vices for the initial years. Since this was 
to be Binghamton’s only incinerator, 
the plant type had to be one with a 
well-proved record of successful opera- 
tion under like capacity. For a munici- 
pality, it was desirable to obtain com- 
petitive bidding on the equipment. 

All the above criteria appeared to be 
satisfied by a crane-and-bin type of in- 
cinerator utilizing two circular, me- 
chanically stoked furnaces of 150-ton 
nominal capacity. 

Binghamton’s smoke ordinance lim- 
ited color to Ringlemann No. 2 but 
there were no legal limitations on fly- 
ash discharge. Nonetheless, with the 
projected recreational use of nearby 
land in mind, substantial fly-ash re- 
moval from the effluent was essential. 
Fly ash was to be settled by subsidence 
in a settling chamber, arranged for 
rapid daily removal of accumulations. 


FIG. 2. Plant site, rather flat, was regraded to permit trucks 
removing residue to pass under furnaces. 


Vv FIG. 3. Cross section shows compact arrangement of crane- 
and-bin incinerator plant with twin furnaces. 


The chamber was to be made large 
enough so that a more effective me- 
chanical entrapment system, incorpo- 
rating hydraulic settling and induced 
draft, could be installed later if such 
more effective removal should prove to 
be necessary. 


Design and construction 


Layout of the site, Fig. 2, achieves 
good orientation by placing the truck 
tipping and discharge operations on the 
river side, away from the recreational 
area planned for the north and east 
sections of the site. The relative isola- 
tion of tipping operations justified the 
economy of eliminating housing over 
the tipping area, also permitting faster 
and safer truck movement. All truck 
turns are to the left, where the driver 
has his best side vision. The weighing 
scale is directly on the traffic flow line, 
and the weighmaster’s office and ob- 
servation booth are an integral part of 
the main incinerator structure. An off- 
set side window allows the weighmaster 
a controlling view of the truck tipping 
area. 

For best operation, a crane-and-bin 
plant is ideally placed on a side-hill 
plot. This plot was rather flat, but the 
ease with which the garbage fill could 
be excavated and regraded partially 
compensated for the lack of a side hill 
(Fig. 2). An increase in the building 
height permits residue trucks to pass 
under the furnaces. Fly ash and other 
accumulations are removed manually 
from the compartments in the settling 
chamber and chimney base, and then 
loaded directly into a truck which can 
park alongside the access doors. The 
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chimney was placed far enough away 
from the main plant so that it will be 
easy to install any mechanical effluent- 
improvement system that may be de- 
veloped and deemed necessary in fu- 
ture. 

A cross section through the furnaces 
and stack is shown in Fig. 3. For maxi- 
mum economy the building envelope is 
cut back over the combustion chambers 
and the office wing. The settling cham- 
ber is in its own wing. 


Building and operating features 

At the tipping apron, the curb of the 
receiving bin is beveled to permit the 
load-packer type of truck to be dis- 
charged and still leave a safety vertical 
curb with a horizontal face, on which a 
man can stand for observation. 

The canopy protects the bin suffi- 
ciently against the entrance of rain. 
To protect the concrete from bucket 
impact, steel rails are imbedded, with 
their bases flush with the surface, in 
the bin sides and bottom. The beveled 
face at the bottom of the bin wall serves 
to bring the refuse at the side of the 
bin directly under the bucket when it 
is dropped vertically. This compen- 
sates for the limit placed on bucket 
side-travel by the clearance require- 
ments of the crane-rail support and 
makes it unnecessary for the operator 
to “throw” the bucket laterally. 


Crane operation 


Considerable thought was given to 
the crane operator’s field of vision from 
his cab. The crane cab was revised by 
the manufacturer at the designer’s sug- 
gestion to provide a clear glass section 
in the cab floor, along with clear glass 
panels on the offset sloped right wall. 
Now the operator has a completely 
unobstructed view of the bin and the 
dumping doors without rising from 
his seat. In the course of an 8-hour 
duty, the operator may be required to 
perform as many as 200 cycles, each 
consisting of traveling to a bin section, 
dropping the bucket, closing on a load, 
hoisting, traveling longitudinally, shift- 
ing the bucket laterally and unload- 
ing into the charging hopper. Some 
economy in crane-movement time is 
achieved by extending the rear apron 
on the furnace charging hopper, thus 
reducing the lateral accuracy necessary 
for positioning the bucket for unload- 
ing. 


General building facilities 


Incinerator operation is under the 
direction of a superintendent, whose 
office is on the second, or operating 
floor of the plant in the office wing. 
His office lies directly above the weigh- 
master’s, to give the superintendent 
the best vantage point, from which he 
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can view, in turn, the approaching 
trucks, the scale platform, the tipping 
area and the operating floor, visible 
through a large glass panel. With a 
window-mounted mirror, he can read 
ily observe the stack effluent. Dual 
temperature recorders are also in the 
superintendent’s office. The  crew’s 
locker, toilet, shower and lunchroom 
occupy the remainder of the second 
floor of the office wing, and the lunch- 
room is equipped with a cabinet-type 
combination kitchen unit. Crew’s 
quarters are a matter of some pride to 
the staff, and this is aided by the pro- 
vision of separate toilet facilities for 
truck drivers—in an alcove at the tip- 
ping-area level, accessible from the out- 
side through a door adjacent to the 
first dumping bay. 

A gas-fired furnace, located in the 
rear half of the first floor of the office 
wing, provides heat and hot water for 
the building. Considering all the heat 
generated in the daily burning of over 
200,000 Ib of refuse, it would seem 
that a separately fueled building fur- 
nace could have been dispensed with 
in favor of a waste heat boiler. How- 
ever, the need for building heat before 
start-up time and during servicing 
periods would have required a dual- 
operation furnace, partly fueled and 
partly utilizing waste heat. Such an 
arrangement was rejected in line with 
the decision to avoid, wherever pos- 
sible, devices needing periodic read- 
justment and servicing. 


Structure 


As has been mentioned, the founda- 
tions were rather costly as compared 
with the rest of the structure. Specifi- 
cations permitted several types of cast- 
in-place concrete piles encased in stecl 
shells. The contractor elected to use a 
fluted shell, driven without mandrel, 
and filled with concrete after driving 
and interior inspection, done by the 
Union Metal Pile Company. Piles were 
driven with a single-acting steam ham- 
mer, delivering 15,000 ft-lb per blow, 
to a capacity of 40 tons based on the 
ENR formula, provided the depth at- 
tained at the indicated capacity was 
consistent with the subsurface boring 
information. anticipated, 
lengths varied between 50 and 120 ft. 
Bending strength in the layer of gar- 
bage fill, which was presumed to have 
very little lateral support capacity, was 
provided by a cage of reinforcing steel 
inserted into the upper part of the shell 
before concreting of that part. 

The entire exterior, except for the 
settling chamber, is of face brick, and 
the same brick is carried through to 
serve as interior finish. Concrete walls 
are painted and walls in offices and 
crew’s quarters are glazed tile. The 
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frame is structural steel, fireproofed 
throughout, except for the exposed roof 
beams. 

In line with current practice, color 
is used liberally throughout the plant. 
Deep turquoise is used for exterior 
doors, sun yellow and aluminum for 
metal stairs and walkways. Interior 
columns are sun yellow; ceilings are 
white; furnaces are bright orange and 
black; electrical equipment is a delft 
blue; and fire equipment is chinese 
red. Other equipment and interiors are 
appropriately varied as to color. The 
entire plant presents a bright and 
cheerful aspect, which is conducive to 
a high level of maintenance control. 


Furnaces and appurtenances 


The twin furnaces are circular, me- 
chanically stoked units, each with its 
own charging hopper, electrically oper- 
ated charging gate, residue hopper, 
hand-operated residue gate, flues, and 
combustion chamber. Gases from the 
combustion chamber discharge into a 
common settling chamber. Auxiliary 
fuel is not used. Dampers are arranged 
so that one furnace can be repaired 
without interfering with the operation 
of the adjacent furnace. Principal di- 
mensions of each furnace unit are as 
follows: 


Horizontal area of hearth, 148.5 sq ft 

Nominal burning rate, 84.0 lb per hr per sq ft 
Volume above grates, 10.3 cu ft per ton per 24 hr 
Charging hopper area, 144 sq ft 

Charging hopper depth, 8 ft, lip to gate 
Charging hopper throat, 4 ft x 4 ft 

Residue hopper, 2.3 cu ft per ton per 24 hr 
Quenching, 35 gpm per furnace 

Height of residue gate above driveway, 10 ft 9 in. 


Each furnace is equipped with a 
forced-draft fan and a_hearth-cone 
cooling-air system. Rotating units con- 
sist of a motor-driven cast-iron cone, 
3 ft 6 in. in base diameter by 2 ft 9 in. 
high, with three projecting arms 12 
in. long. Recording pyrometers are 
provided along with audible high-tem- 
perature alarms. Three 12-in. x 18-in. 
over-fire, manually-operated air doors 
admit air when the operating tempera- 
ture exceeds the limit of 2000 deg F. 
The refractory is 9 in. of super-duty 
fire brick with 4%% in. of insulating 
brick encased in %¢-in. steel plate. 
Dumping grates are at present hand 
operated from eight points on the fur- 
nace circumference, but hydraulic op- 
eration is under consideration. 

The ignition chamber of each fur- 
nace is connected to its combustion 
chamber by a refractory-lined overpass 
flue, 4 ft 6 in. high by 7 ft 10 in. wide 
by 7 ft 9 in. long at its centerline, pro- 
viding an area of 0.235 sq ft per ton 
per 24 hr. 

The combustion chamber is circular, 
the upper section 12 ft 3 in. high by 


10 ft 10 in. in diameter, the lower see- 
tion 17 ft 71% in. high by 9 ft 4 in. in 
diameter, connecting with a lower dis- 
charge flue 7 ft 6 in. high by 7 ft 0 in. 
wide by 12 ft 0 in. long. Exclusive of 
flue sections, each combustion cham- 
ber has an effective volume of 16.7 cu 
ft per ton per 24 hr. Refractory lining 
is the same as for the furnaces. A 3-it 
x 4-ft access door on the residue-drive- 
way side of the chamber allows the 
chamber to be used as a crematory 
for animal disposal and also as a clean- 
out for trapped ash. 


Settling chamber 


As noted earlier, it was important to 
achieve a good stack effluent, with 
a low fly-ash content, without depend- 
ence on the then unproven methods 
of mechanical entrapment. The design- 
ers elected to use a large settling 
chamber, of steel and transite construe- 
tion, refractory lined and arranged for 
quick removal of accumulations. Gross 
length, including expansion chambers, 
is 47 ft 9 in. x 22 ft wide and 12 ft 
high, yielding a volume of 12,600 cu 
ft, or 42 cu ft per ton per 24 hr. Four 
clean-out doors are provided and there 
is a checker wall between each pair of 
doors. The lower 2 ft of each checker 
wall is solid, the next 5 to 7 ft con- 
sists approximately 50 percent of open- 
ings, and the upper 3 to 4 ft is left 
open. Brick in the intermediate sec- 
tion are set at angles to introduce 
some horizontal curve in the gas flow; 
the resulting small centrifugal action 
contributes to increased ash drop-out. 


Chimney 


The single chimney is 145 ft high, 
with a constant inside diameter of 10 
ft and an outside diameter varying 
uniformly between 17 ft 6 in. and 
12 ft 10 in. The chimney is equipped 
with a steel corset, refractory lining, 
lower target wall and air-ventilated 
base. A manually operated damper 
connects with the settling chamber. 

Bids were taken in early 1955 on the 
furnaces, equipment, chambers and ap- 
purtenances, so that the structural de- 
sign could be based on a specific fur- 
nace assembly. Alternate prices were 
taken at the same time on a mechani- 
cal ash entrapment system, but the 
designers recommended that such a 
system was not necessary initially, and 
the alternate was not accepted. After 
award and sufficient development of 
the furnace details, bids were taken on 
the plant proper late in 1955. 

Contracts were divided into general 
and mechanical trades, with a separate 
chimney contract, for a total of six 
prime contracts. Construction was 
completed in December 1956. Con- 
struction conditions were satisfactorily 
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TABLE II. Payments to contractors 


FIG. 4. Tonnage 
of refuse collected 
and bumed and 
tonnage of residue 


CONTRACT CONTRACTOR Cost Jo or 
Tora are shown by 
No.1 Morse Boulger Destructor Furnaces & months since start 
Co., New York, N. Y. appurtenances ..... $299,276 33.7 of operation of 
No. 2 Vincent J. Smith, Inc., General constr. : 
Binghamton, N. Y. 70,687 7.9 Binghamton Incin- 
Structure & site... 421,143 47.5 erator. 
No.3 International Chimney 
Corp., Buffalo, N. Y. Chimney ......2.6-. 37,893 4.3 
No.4 J. & K. Plumbing & Heating 
Co., Inc., Binghamton Plumbing ....... 34,601 3.9 
No. 5 A. R. Greene & Sons, 
Binghamton, N. Y. Heating ......2.. 9,094 1.0 
No.6 E. A. Davis, Binghamton, 
N. Y. Electrical 15,067. 1.7 


anticipated in the plans and specifica- 
tions. This, coupled with the adroit 
coordination of all six skilled and co- 
operative prime contractors, resulted 
in final payments to the contractors, 
given in Table II, being within one half 
of one percent of the bid prices. 


Plant operation 


Operation was begun on January 14, 
1957, under the direction of the fur- 
nace manufacturer. These tests demon- 
strated compliance with specification 
requirements as to operating tempera- 
ture, capacity, 3-percent limit on un- 
burned combustible refuse in the resi- 
due, and maintenance of better than 
tingleman No. 2 smoke color in the 
stack effluent. 

Monthly refuse receipts at the plant 
are shown in Fig. 4. The city-owned 
trucks carry about 2.5 tons per load 
and the privately owned trucks, haul- 
ing commercial and industrial refuse, 
average less than 0.3 tons per load. 
Total annual volume, from February 
1957 to January 1958 inclusive, was 
29,260 tons, which showed reasonably 
close agreement with the estimates 
made during design. If the 1957-1958 
population in the service area is taken 
at 83,000, then the actual loading per 
capita is 0.352 tons per year. An indi- 
cation of the sanitary value of this 
incinerator is the fact that nearly 2,000 
dead animals were disposed of by cre- 
mation in the combustion chambers 
during the year. 

Separate collections are made for 
ashes. Other large non-combustible 
items are supposed to be excluded, but 
a certain amount does pass through the 
plant cycle. Chunks of masonry have 
been found which, of course, cause 
damage to the refractories and furnace 
parts. 

During 1957, which included the 
starting and instruction period, a total 
of 28,474 tons were handled for a total 
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plant superintendence and operating 
wage cost of $67,766, or $2.37 per ton. 
Allowing for the increased wage rates 
in effect in 1957 as compared with the 
1954 estimates, the actual burning la- 
bor cost compares favorably with the 
goals. Other recurring operating ex- 
penses included those for supplies, elec- 
tricity, fuel, and telephone, totaling 
$6,300. Repairs, including some minor 
improvements, totaled $2,700. 

Two typical recent weeks, in March 
and April 1958, showed a total plant 
labor cost of $2,452, a total of refuse 
burned of 1,175 tons, and an actual 
furnace operation of 105 hours. The 
indicated labor cost of $2.08 per ton 
reflects the improvement in techniques 
achieved after the first full year of 
operation. 


Fly ash trapped 


Accurate weight records have been 
kept of the fly ash trapped in the set- 
tling chamber and these show an aver- 
age weekly accumulation of 0.1 per- 
cent of the weight of the raw refuse. 

Density measurements taken of the 
fly ash, after removal, showed 15.2 Ib 
per cu ft. Some 65 percent by weight 
was located in the first compartment 
nearest the combustion chamber, and 
the remainder spread over the other 
four compartments with No. 5, adja- 
cent to the chimney, holding less than 
4 percent. This is exclusive of the slag 
particles which are mostly found in 
the combustion chambers. It was origi- 
nally intended to empty the settling 
chambers each day so that trapping 
would not be lessened due to the for- 
mation of fillets of fly ash against each 
of the four impingement walls. How- 
ever, the relatively clear character of 
the stack effluent, generally less than 
Ringleman No. 1, and the almost total 
absence of complaints about fly ash, 
have made weekly removal sufficient. 
In the summer of 1957 a public 
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swimming pool was opened at the 
north end of Stow Flats, 2,100 ft from 
the plant, with no intervening struc- 
tures. No deposition has been observed 
on the undisturbed pool surface and 
the pool manager has stated that, in 
so far as pool activities are concerned, 
there is no awareness of the adjacent 
plant. 

In early 1958 a consulting engineer 
engaged to report to the County on 
site selections for a new County-wide 
auditorium, concluded that a site at 
Stow Flats next to the plant was the 
most suitable of the 14 sites studied 
in the Triple Cities area. 

Now that a full year of operation 
has passed, the operation of the plant, 
coupled with the effectiveness of the 
settling chamber, demonstrates the 
achievement of Binghamton’s dual goal 
of a modern refuse disposal system 
and the restoration of the Stow Flats 
area. 

During the period of incinerator de- 
velopment, design and construction, 
Donald W. Kramer was mayor of 
Binghamton and played the principal 
part in its accomplishment, aided by 
the then executive assistant, the present 
mayor, John J. Burns. Technical direc- 
tion throughout was by Regis C. Mc- 
Namara, City Engineer, assisted by 
C. W. Coleman and Louis Darrow 
during construction. General manage- 
ment of refuse collection and disposal 
is by W. J. Spellicy, Commissioner of 
Public Works, with incinerator opera- 
tions under Paul Perchinsky, Plant 
Superintendent. 

Design of the entire facility and ad- 
vice during construction and operation 
were provided by the consulting engi- 
neers, Leonard S. Wegman Co. of 
New York, the writer and Herbert 
Mandelbaum, M. ASCE, partner, were 
in overall charge of this project, as- 
sisted by Viggo Westergaard and 
Charles Kandall, consultants. 
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Vv Swamp area and railroad are spanned by prestressed beams sup- 
ported on pile-columns, which are driven to form entire substructure 


except for cast-in-place pier caps. 
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“Prestressed beams up to 
93 ft long are used on 219 
structures on the Northern 
Illinois Toll Highway. 


Prestressed concrete is used wherever 
practicable on the Northern Illinois 
Toll Highway. As the tollway was 
started at a time when steel for struc- 
tures was on a long delivery schedule, a 
great deal of thought went into adapta- 
tion of materials that would be avail- 
able economically, when needed. An 
innovation in this field is the use 
of large-diameter, prestressed-concrete 
open pile-columns to make up the com- 
plete substructure of a bridge. Precast 
prestressed concrete girders are used 
with a composite deck for most struc- 
tures of short and moderate span. 
The Northern Illinois Toll Highway 
actually consists of three connected fa- 
cilities that will directly serve 60 per- 
cent of the people of the state. The Tri- 
State Tollway parallels the shore of 
Lake Michigan to connect Indiana with 
Wisconsin, by-passing Chicago. The 
Northwest Tollway originates near the 
northwest edge of Chicago and carries 
traffie through Elgin and Rockford to 
South Beloit. The East-West Tollway 
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extends from Chicago to northwest of 
Aurora, where it connects with Route 
U.S. 30. 

Prestressed concrete girders with a 
composite deck are used on 219 of the 
265 bridges on the toll highway and 
steel girders are used on 49 structures. 
(Three are a combination of structural 
steel and prestressed concrete.) A 
bridge over the Fox River and over 
transportation routes north of Aurora 
has five thin-shell arch spans flanked by 
prestressed concrete girder approaches. 
A cantilever steel girder spans 260 ft 
over the Illinois Waterway. 

Despite varying span lengths and con- 
ditions, planning was so well done for 
mass production of beams from 40 to 
93 ft long that only three cross sections 
were needed. And two of these had the 
same contour so could be built with one 
set of forms. Use of these prestressed 
beams is estimated to have effected a 
saving of $10 million. 

Paving is all concrete with lanes in 
each direction 25 and 37 ft wide for two 
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on Illinois Toll Highway structures 


and three lines of traffic. Thickness is a 
constant 10 in. with wire mesh reinfore- 
ing. The ruling grade is 2 percent. 

Toll stations are generally of the bar- 
rier type across the main road and are 
not more than 12 to 15 miles apart in 
most areas. To meet financing costs, 
tolls will be about 2 cents per mile. 
Service areas are directly opposite for 
traffic in each direction, and have com- 
mon over-the-road dining facilities. 

The engineering contracting arrange- 
ments for the Toll Highway are espe- 
cially adapted to provide the speedy 
construction essential to successful toll 
financing. Principal consulting engi- 
neers for the Illinois State Toll High- 
way Commission are Joseph K. Knoerle 
& Associates Inc., of Chicago and Balti- 
more. Working with them are 23 engi- 
neering firms, each handling design to 
established standards and supervision of 
construction for a portion of the 187- 
mile toll facility. 

Contracts for construction have been 
awarded on a competitive-bid basis for 
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almost all the work. Projects range in 
length up to 12 miles and in contract 
amount from a million to 23 million 
dollars. Supply contracts totaling $37 
million were separately awarded for 
structural steel, fencing, guard rail, cyl- 
inder piles and precast concrete mem- 
bers. Forty-three roadway and struc- 
ture contracts totaling more than $228 
million were awarded to 23 contractors 
in a 13-month period at an average rate 
of $17,500,000 per month. Construction 
contracts total nearly $300 million; 
right-of-way expense is $56 million; re- 
locating utilities will cost $5 million; 
and engineering will add $25 million. 
Financing and other costs bring the to- 
tal up to $441 million. 

Construction, as of June 1, is more 
than 60 percent complete on the entire 
project. The 75-mile Northwest Toll- 
way and the Tri-State Tollway in Lake 
County are scheduled for use at the end 
of July with the rest of the facility to 
be completed late this year. 

Some 85 percent of the 75,000,000 cu 
yd involved in the work has been 
moved. It is expected that on June 1 
paving will be completed for 75 miles 
of four-lane and 10 miles of six-lane 
highway. A very large mileage of addi- 
tional lanes is not included in the above 
figures. 

Bridge substructures are almost all 
completed and superstructure work is 
progressing rapidly. The problems of 
fabricating, delivering over a 187-mile 
road length, and installing cylinder 
piles for 89 structures under 18 engi- 
neering organizations and 19 contrac- 
tors are detailed in the following article 
by Myers Van Buren. The procedures 
in fabricating and delivering a portion 
of the 417,000 lin ft (80 miles) of pre- 
cast concrete girders used on the toll- 
way are related in the article by Charles 
C. Zollman. 


Northern Illinois Toll 
Highway in its 187-mile 
length consists of three 
parts—Northwest Toll- 
way, Tri-State Tollway, 
and East-West Tollway. 
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ILLINOIS TOLL HIGHWAY 


Piles double as columns on tollway structures 


MYERS VAN BUREN, M.ASCE, Prestressed Products Engineer, Raymond International Inc. 


Precast, prestressed hollow concrete 
cylinders make up the entire inter- 
mediate substructures for 94 bridges 
on the Illinois Toll Highway. Such ele- 
ments have not generally been used for 
grade separation structures, but avail- 
ability and the indicated saving made 
their use most desirable in this case. 
The column and its foundation are 
here combined in a single precast unit, 
eliminating the multiple-pile founda- 
tion, pile cap, and poured-in-place col- 
umn normally required. 

Highway engineers are designing 
more and more of their bridge col- 
umns as circular members, particu- 
larly where automotive traffic passes 
under the structure. The round col- 
umn gives a more pleasing appear- 
ance. Studies by the consulting engi- 
neers on the Illinois Toll Highway 
indicated that the use of a driven, 
prestressed, hollow cylinder would 
shorten the construction time and re- 
duce the overall cost as compared with 
the more conventional bearing-pile 
cluster, pile cap, and cast-in-place col- 
umn. 

Before recommending this type of 
construction to the Illinois State Toll 
Highway Commission, Joseph K. 
Knoerle & Associates, Inc., the princi- 
pal consulting engineers on the toll- 
way, made a careful comparative de- 
sign and cost analysis. The structure 
used for comparison was a four-span 
underpass on a skew of 28 deg. It was 
239 ft long, 24 ft wide from curb to 
curb, with safety curbs 2 ft wide. Cost 
estimates indicated a saving of 36 per- 
cent for the pier design in which a 
one-piece precast pile-column was used. 
This 36 percent is not necessarily the 
average saving for the 94 bridges, be- 
cause of variations in subsoils. 

Not ineluded in the cost figures were 
savings expected to accrue from short- 
ened construction schedules made pos- 
sible by the use of this technique. 
The time needed for installation of the 
pile column was no more, and in many 
cases was less, than that required for a 
multiple-pile cluster to support the 
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same load. The time usually required 
to form and pour the pile cap and col- 
umn was saved. 

To make sure that designs and 
estimates were correct, as any errors 
would be multiplied many times in the 
94 similar structures to be built, one 
structure on the toll highway system 
was quickly built and thoroughly 
tested. The results obtained fully con- 
firmed the validity of the consulting 
engineers’ designs and estimates. Two 
informative articles on this test struc- 
ture were presented at the World Con- 
ference on Prestressed Concrete in San 
Francisco last year, one by M. E. Ben- 
der and one by Jack Janney and W. J. 
Eney, M.ASCE. Both articles can be 
found in the conference Proceedings. 

The design developed from the 
studies and tests called for a hollow 
pile-column 36 in. in outside diameter, 
with a 41%-in. wall thickness, pre- 
stressed to a design compressive 
strength of approximately 750 psi. The 
pile-column could be either preten- 
sioned or post-tensioned. Its cap could 
be precast or cast-in-place. The super- 
structure utilized pretensioned, pre- 
stressed beams. A cast-in-place con- 
crete floor ties the beams together and, 
through the cap, to the pile-column and 
girders of adjacent spans so that un- 
der live load the structure acts as a 
continuous frame over three and four 
spans. The pile-column is assumed to 
be hinged 5 ft below the ground line. 

The 187-mile highway was divided 
into some 40 general contracts of 
which a few are for major bridges. 
toad contracts included all phases of 
construction for a completely finished 
highway, except for furnishing and 
installing the pile-columns and furnish- 
ing and delivering the steel for major 
bridges and the prestressed concrete 
beams for other structures. 

The consulting engineers realized 
that to obtain low bid figures for this 
substructure and girder work the num- 
ber of units in any single contract 
should be large. Therefore normal con- 
tract methods were revised. A majority 


of the 50,000 lin ft of pile-columns was 
let in a single general contract. The 
417,000 lin ft of beams were let in four 
general contracts. 

The Raymond Concrete Pile Com- 
pany, now a division of Raymond In- 
ternational Inc., had contracts for sup- 
plying pile-columns for all 94 bridges 
and for the installation at 90 of them. 
taymond elected to use its standard 
sectional post-tensioned cylinder pile, 
which required little change to meet 
the tollway specifications. This pile has 
been in use for a number of years, 
most notably for the 24-mile Lake 
Pontchartrain Causeway. (See Mr. 
Van Buren’s article in Civit ENGINEER- 
ING for February 1957, p. 33.) The 
Raymond cylinder pile is cast in sec- 
tions. The standard fabrication length 
was 16 ft with special sections of 4, 
8 and 12 ft. When the sections were 
assembled, a pile-column of any mul- 
tiple of 4 ft could be made. 

The hollow, cylindrical sections were 
formed by horizontal centrifugal cast- 
ing. This is a technique used for many 
years by the concrete pipe industry. 
The concrete is placed in a revolving 
mold that forms the exterior and end 
surfaces. No interior form is required. 
The centrifugal force consolidates the 
plastic concrete. Frequently vibration 
and internal rolling are used to assist 
the consolidation process. For this job 
only rolling was used. Steam curing 
permits form stripping after 4 hours. 

Prestressing was accomplished by 12 
No. 6 wires in each of eight holes of 
134-in. diameter cast through the cen- 
ter of the 414-in. wall. The required 
sections, to make a specific pile length, 
were placed end to end with the 13¢-in. 
holes in alignment. The 12-wire group 
was pushed through each of the eight 
aligned holes. The eight cables of 12 
No. 6 wires, initially post-tensioned to 
150,000 psi, to produce a design stress 
of 120,000 psi, developed the required 
concrete compressive design stress of 
750 psi. After stressing, the cable ducts 
were pressure filled with neat cement 
grout. When the grout had set suffi- 
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ciently, the temporary anchors holding 
the cables were removed. 

The pile-columns were produced at 
a plant of the Lock Joint Pipe Co. at 
South Beloit, Ill., near the northern 
terminus of the Northern Illinois sec- 
tion of the toll highway. Distribution 
of pile-columns to the 94 sites, scat- 
tered over the entire toll highway, was 
by truck. Loading at the plant was 
simplified by rolling from elevated 
storage racks at truck height and by 
the use of lift trucks. At the bridge 
site, either the installation crane or a lift 
truck was the unloading medium. For 
a structure carrying a secondary road 
over the toll highway, a minimum of 


At pile-column assembly plant in South Beloit, Ill., sections 
produced at rear are assembled at right for post-tensioning 
and grouting, then rolled to car on transfer track. 
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nine pile-columns were required. The 
largest structure required 119 units. 

Because of the large number of ma- 
jor moves required, truck cranes were 
employed almost entirely as the instal- 
lation tool. Cranes with a rated capac- 
ity of 35 and 45 tons proved satisfae- 
tory. A pile of maximum length, 88 
ft, weighed about 21 tons. 

Seven general methods were em- 
ploved for installation (Fig. 1). Where 
the pile-column was driven, specifica- 
tions required a hammer with a ca- 
pacity of not less than 40,000 ft-lb. 
To meet this requirement, a Raymond 
3/0 hammer was employed. This is a 
single-acting hammer with a 12,500-lb 


At typical construction site on 
Illinois Tollway, holes are be- 
ing predrilled by coring rig at 
right. In center is pile-driving 
rig on a truck crane. At left a 
prestressed pile-column is be- 
ing delivered by truck. 


ram and a drop of 314 ft, producing 
40,625 ft-lb of energy. 

No leads were used on the pile-driv- 
ing crane. A starting hole was used so 
that the pile-column could be held in 
a vertical position without assistance 
from the crane. Of the seven installa- 
tion methods shown in Fig. 1, Meth- 
ods I and II are considered “normal” 
pile driving techniques. Here the pile 
is driven to the required resistance 
with or without the assistance of wa- 
ter jets. 

In areas where stiff clays extended 
to some depth, an undersize hole 
(Method III1) was made to a depth 
less than the final penetration. The 
diameter of the undersize hole for the 
installation of the 36-in. pile-column 
varied. A 34-in. hole was commoniy 
used. The pile was driven with the 
hammer to the penetration and resist- 
ance required to support its design 
load. 

Method IV, a variation of Method 
III, was used where layers of granular 
material, which would not maintain an 
open hole, were encountered before the 
required depth of the undercut hole 
was reached. In such cases it was neces- 
sary to drill an overcut (oversize) hole 
and install a steel casing through the 
area of unstable material. The casing 


Here Illinois Toll Highway crosses a secondary road on two 
three-span structures. Wheel guards, which encircle pile- 
columns at ground level, are separate from the columns. 
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was pulled after the pile-column was 
set but before driving began. The void 
outside the pile-column was filled with 
sand before driving. Vibration induced 
by the hammer during driving pro- 
duced good compaction of the sand. 

Where rock formations were close 
enough to the surface, an overcut hole 
was drilled to the rock (Method V), 
the rock surface was cleaned, enough 
concrete for a height of 2 ft was placed 
over the rock, and then the pile-col- 
umn was set in the plastic concrete. 
The void between the pile and the 
overcut hole was carefully filled with 
sand. 

In areas where it was determined by 
soil analysis that sufficient load bearing 
capacity could not be obtained by fric- 
tion or point bearing, or both, without 
going to considerable depth, Method 
VI was employed. Here an overcut 
hole was drilled to a hard stratum, a 
bell of proper size was formed and 
then filled with concrete. Next the 
pile-column was set in the plastic con- 
crete. Finally the area between the pile 
and the overcut hole was carefully 
filled with sand. In actual practice, 
both here and in Method V, the pile 
was set before the concrete was placed. 
The pile was supported above the bot- 
tom of the hole. Where a belled hole 
was used, the point of the pile was held 
at about the top of the belled portion. 

In numerous instances Method VI 
could not be used because of the pres- 
ence of heavily water-bearing granular 
materials. These made it extremely 
difficult to seal off the casing. In these 
instances the pile-column was driven 


FIG. 1. By utilizing seven methods of installation, here illustrat- 
ed, 36-in pile-columns were adapted to all 94 sites where their 
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through the troublesome area to the 
desired hard stratum (Method VII) 
and then the bell was formed below 
the pile point. 

By using one or more of these seven 
installation methods, it was possible 
to satisfactorily install pile-columns at 
all 94 sites over the 187-mile length of 
the highway under varied soil condi- 
tions. In no case was any other type of 
foundation required. 

As the job progressed, improved in- 
stallation techniques checked by test- 
load results permitted a considerable 
reduction in the depth to which piles 
had to be installed, as compared with 
the engineers’ estimates. The saving 
in cost was about 20 percent of the 
bid figure. This, coupled with the con- 
sulting engineers’ estimates of the sav- 
ing resulting from the use of the pile- 
column design, brings the total cost 
considerably below that for a conven- 
tional design utilizing multiple piles, 
pile caps, and poured columns. As pre- 
viously mentioned, no valuation was 
placed on the shortened construction 
period made possible by the pile-col- 
umn technique. During one 30-day 
period a total of 18 substructures were 
completed, using four spreads of equip- 
ment, working a total of seven shifts a 
day, five days a week. 

An unusual feature of the job was 
the relationship between the consult- 
ing engineers, the section engineers, 
and the contractors. For Raymond’s 
main contracts, which included 90 
bridges, the manufacturer of the pile- 
columns was under the supervision of 
the consulting engineers as a material 
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item. The installation was under the 
direct supervision of 17 groups of sec- 
tion engineers, each in his own sec- 
tion. In addition, though a prime con- 
tractor, Raymond had to dovetail the 
installation with 19 general contrac- 
tors who had various sections of the 
highway in which pile-columns were 
used. With 17 section engineers and 19 
contractors’ superintendents to be sat- 
isfied, it required fast moving, patience 
and tact on the part of Raymond’s 
personnel to keep the majority happy. 

A definite installation schedule was 
set up in the contract specifications. 
This quickly became inoperative be- 
cause of the non-availability of right- 
of-way, an extremely rainy season, and 
a general inability to predetermine the 
schedules of the various construction 
superintendents. However, most oper- 
ations were completed with a mini- 
mum of delay through the cooperation 
of all parties. With the exception of 
the test structure, the installation of 
the pile-columns for the 94 structures 
began in March 1957 and was com- 
pleted by March 1958. 

For the Illinois State Toll Highway 
Authority, George L. Jackson, M. 
ASCE, is Chief Engineer. Representing 
Joseph K. Knoerle and Associates, Inc., 
overall consultants for the project, R. F. 
Graef, M. ASCE, Chief Engineer, and 
M. E. Bender, Chief Bridge Engineer, 
were responsible for the bridges, for 
which plans were prepared by the 
several section engineers. Robert G. 
Majhor, A.M. ASCE, was general super- 
intendent for Raymond on fabrication 
and installation of the pile columns. 


use was originally planned for all parts of the 187-mile North- 
ern Illinois Toll Highway. 


VI VII 


Overcut to hard Drive pile to hard 
stratum; cut bell; set stratum; clean out; 
in 2' of concrete bell out; concrete 


Undercut and drive Overcut and case Overcut to rock; set in 
through caving 2' of concrete; 

i material; undercut case if required 

remainder and drive 


Jet and drive 
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F.. the bridge structures with preeast, 
prestressed girders required on the Ll- 
linois Toll Road, conceived, designed, 
and prepared for the entire program 
by the Consulting Engineers, Joseph 
K. Knoerle & Associates, Inc., of Balti- 
more, Md., and Chicago, IIl., consid- 
erable thought had to be given by 
precasters so that a most efficient 
method for manufacturing these girders 
could be attained. For one of the 
plants, located at MeCook, IIl., de- 
signed to cast 1,300-odd girders, about 
one-quarter of the girders required for 
the entire toll road, carefully selected 
equipment and a well planned casting 
yard make it presently possible to com- 
plete a string of girders each second 
day on each of four casting and stress- 
ing lines. Number and length of lines, 
provisions for placing, draping and 
stressing the strands, and for curing 
and moving the finished girders were 
carefully scheduled for a 48-hour cycle 
in this plant of the Prestressed Divi- 
sion, Consumers Company of Chicago, 
so that two casting lines could be 
worked simultaneously and produce 
daily an average of 625 ft of girders. 

To achieve this speed and economy 
in casting these 417,000 ft of girders, 
the precaster took advantage of the 
foresight of the Toll Road’s Consulting 
Engineer, who developed a simple basic 
pattern for all the girders. 

Despite the fact that girder lengths 
vary from 40 to 93 ft, and in weight 
from 12 to 46 tons, only three typical 
cross-sections are required. Even these 
three necessitate only two sets of forms, 
since Types 2 and 8 differ only in 
width. As shown in Fig. 1, Type 3 is 
4 in. wider than Type 2 throughout. 


Draping of strands 

To satisfy the flexural stress require- 
ments for the entire span range of 
from 40 to 93 ft, it is necessary to vary 
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Bold planning results in efficient 


production of prestressed girders 


ILLINOIS TOLL HIGHWAY 


» € Iting Engineers, Newtown Square, Pa. 
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Travelift carriers move over pole trailer of truck to load prestressed beams up to 93 
ft long. Travelift is powered by a gasoline engine. 


the number of strands as well as their 
trajectories in each of the three cross- 
sections. Thus, for the first time in 
American pretensioned assembly-line 
practice, a portion of the flexural stress 
requirements along the beam is to be 
satisfied by “draping” pretensioned 
Ye-in. strands. The strands within the 
web area of the girders are draped 
along paths shown in Fig. 2. Depend- 
ing on the span length, two or four 
deviation points are provided, the Type 
1 girder generally requiring only two 
deviation points. 

In girders as long as 93 ft, up to 79 
strands of %e-in. diameter are neces- 
sary, and as many as 35 of these 
strands are draped. A total thrust of 
about 1,600,000 lb is thereby produced 


as strands are stressed up to 19,050 
lb each. Because of draping, vertical 
uplift forces at the deviation points of 
the draped strands can be as high as 
35,000 lb, and downward vertical forces 
at the posts between the girders can be 
as much as 120,000 Ib. These are un- 
usually severe horizontal and vertical 
forces; provision to resist such forces 
had to be made in the casting beds in 
a manner that would not hinder effi- 
cient production. 

Consulting Engineer Knoerle thus 
challenged the ingenuity of the Amer- 
ican producer to develop an installation 
for efficient production, as well as ways 
and means of handling economically 
such high horizontal as well as vertical 
forces, which could occur anywhere 
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“Live” end of casting 
bed has equipment 
for pretensioning. 
Note trench for util- 
ities between casting 
lines. 


FIG. 1. Typical beam 
sections are shown 
near center for Types 
1, 2 and 3. Note that 
Type 3 is identical 
with Type 2, except 
that it is 4 in. wider 
throughout. Side 
forms can be the 
same; only bottom 
pallets differ. Types 1 
and 2 can be cast on 
the same line. 


Legend 


e@ =Strands to be provided 
in all beams 


| 
along the casting bed because of the 


variations in beam length. 

The Consulting Engineer for the Toll 
Road Commission did minimize the pro- 
ducer’s problems, however, by instigat- 
ing early tests which verified the fact 
that end blocks (which would widen 
the web of the girder at the end) and 
alé diaphragms were not essential. This 

_ would permit continuous forming for 

aan | the entire length of a casting bed. With 

Pecage t Ppeesarm the assistance of an experienced pre- 


Draped strands 
at end of beam 


Draped strands 
“) at end of beam 


3" 


Package 
strappin 


/2"=1'0" stressing consultant and a production 
consultant to aid the producer’s staff 
+++ in the planning, construction and initial 
gE: operation of this plant, the challenge 
was met by the producer as familiarity 
4 with the new problems of high forces 

and draping of strands, along with as- 

were recognized as essential. 
_e* mee Also, it was recognized that before a 
casting yard is laid out, major equip- 
FIG. 2. The 7/16-in. strands are tied down and pretensioned in the beams, which ment must be selected and a general 
vary in length from 40 to 90 ft. plan of operation worked out. In such 
planning considerable help can be ob- 
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lax : Typical between keys ~~ tained from specialists in precasting and 
prestressing, since general contractors 


bottom row 
raped strands 


10 


H ——. normally do not have this specialized 

— strands work often enough to become familiar 

= with all details. It was realized at the 

‘alse dalled outset that the selected basic handling 

ee ee equipment would be the crucial ele- 

3 ment in the success or failure of the 

ELEVATION, 36-IN. GIRDER undertaking, as it became evident that 

pe ical | the entire installation and operation 

= had to be evolved around this piece of 
equipment. 

t All types of conventional equipment, 

Looped strands 

| such as crawler cranes, overhead cranes, 

— t gantries, forklifts and lumber carriers 

were considered and all were elimi- 

nated. A Travelift of 25-ton lifting 

0.35L-2'9" +6" 29" —>k0.15L +6"> capacity appeared most versatile and 

$ economical. It is a hydraulically oper- 


ELEVATION, 48-IN. GIRDER ated unit similar to a lumber carrier 


2 


draped strands 


" bottom row straight strands 


1'3" bottom row 
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Strands within web area were draped 
before tensioning. Looped strands are 
salvaged cable ends, which will be 
used to lift the girder. Reinforcing is 
preassembled and set in the form. Note 
clamped strapping around lower 
strands, taking the place of stirrups. 


but with greater underclearance, more 
versatility and high capacity. It was 
adapted to prestressed work in this 
yard for the handling of forms, fin- 
ished girders, and a number of other 
incidental but necessary operations, 
from a rig previously developed to 
transport pleasure boats. Available at 
less than $15,000, it needed to be sup- 
plemented only by a hydraulic truck 
crane for handling reinforcing and a 
wheeled tractor with front-end loader 
to place concrete, supplied via transit- 
mix trucks from the batching plant 
erected nearby. 

For the yard of Consumers Company, 
the basic concept of operation was to 
have the Travelift straddle each cast- 
ing line with sufficient clearance to 
carry forms or girders over the up- 
rights at the dead end of the bed. See 
Fig. 3. Selection of the Travelift, with 
its clear width of 12 ft and load dis- 
tribution to four wheels, determined 
the shape of the casting beds. See 
Fig. 4. 

It was determined that four casting 
lines would be required to cast the 
1,330 girders. These lines are of varying 
lengths so that about the same number 
of casting days are needed for each 
line, with girder Types 1 and 2 (24 in. 
in bottom width) to be cast on one 
pair of lines. Girder Type 3 (28 in. in 
bottom width) is cast on the shorter 
pair of lines. 

Again, for efficient production, it is 
imperative that each casting line be ac- 
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FIG. 3. Casting and pretensioning yard of Consumers Company is seen in plan. 


FIG. 4. Casting 
slab is made un- 
yielding and to 
very close toler- 
ances. 
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FIG. 5. Hold-down 
for pretensioning 
of draped strands 
keeps friction drag 
to a minimum. 
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cessible; this requirement was met by 
arranging the lines in pairs with a 40- 
ft roadway between the two pairs. It 
was also important to provide  suffi- 
ciently wide roadways so that rolling 
equipment could operate properly. 
Casting yards should never be cramped! 

Between the two casting lines in 
each pair of lines a sloping trench is 
provided to house utilities such as 
steam, water, air, electricity, and com- 
munication lines so that no permanent 
element projects above the surface of 
the beds—an important consideration 
for efficient production. 

To string the prestressing strands ef- 
ficiently, a supply reel is provided for 
each strand required. Reels are placed 
at the live end of each pair of casting 
lines. The layout of the reel racks is 
such that the Travelift can straddle a 
pair of reels to replace them when 
needed, or carry over them. 

To string the strands, the multipur- 
pose Travelift carries the dead-end 
template from the dead end of the bed 
to the live end. Strands are threaded 
through the live-end template, some- 
times through several collected inter- 
mediate templates for the straight 
strands, and through the dead-end tem- 
plate. The strands are thus kept in the 
right position on all templates. The 
Travelift carries the dead-end template, 
pulling the strands attached to it to the 
dead-end, thus placing at one time all 
the strands required in a line of girders. 
For strands that are to be draped, and 
sometimes for the straight strands, 
templates are slotted and inserted over 
the stretched strands. 

A rapid method of tensioning had to 
be evolved for both straight and draped 
strands so that all the operations pre- 
paratory to placing of concrete could 
be performed within an 8-hour cycle. 
The strands that had to be draped were 
given the trajectories they were to have 
in the finished girders—before stressing. 

An ingenious roller arrangement 
(Fig. 5) is used to hold strands down 
to the required trajectory. At the ends 
of girders the strands rise over pins on 
a post. The post and bulkheads can be 
moved longitudinally to provide for 
the manufacture of units of different 
lengths. During the early production 
days, most of the stress in the strand 
was achieved at the “live” end of the 
bed by four power-operated hydraulic 
jacks (of 300-ton capacity each) that 
have a travel of 48 in. Provision was 
made for some nominal stressing at the 
dead end of the bed to equalize stress 
in the long strands as they follow the 
up-and-down trajectory required for the 
several girders in the long casting 
bed. 

Subsequently the stressing procedure 
was modified to a single stranding op- 
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eration in lieu of the previous simul- 
taneous stressing of all the strands, as it 
appeared to be a more economical op- 
eration with these girder designs. It is 
believed that because of proper early 
planning the changeover was effected 
without interruption in production. 

After stressing is completed, a Hy- 
ster hydraulic-crane truck places the 
preassembled reinforcing cages. Ini- 
tiated by the project engineer of the 
Consumers Company, simple banding 
of the bottom strands replaces, for 
the first time in prestressed concrete 
work, the tedious insertion of stir- 
rups. With this arrangement the re- 
inforcing is set without delay, as the 
bands of heavy strapping can be quick- 
ly clamped at the required spacing. The 
steel side forms are set by the Travelift 
and attached to the casting bed by 
quick-tightening bolt assemblies. 

The girders are then ready for con- 
crete, which is placed by the front-end 
loader. About two hours after con- 
creting is completed, steam curing is 
commenced. A 4,200-psi strength is 
achieved in about 14 hours. By that 
time another casting bed is ready to 
receive the side forms, which are 
stripped and moved to the next bed by 
the Travelift. 

The prestressing forces are released 
by burning the wires at the ends of 
the casting bed and at the bulkheads 
between beams, following a definite se- 
quence. 


Storage, transportation, erection 


Travelifts operating in tandem re- 
move the girders from the bed to 
nearby storage. Even though the girders 
are grouped by bridges for delivery, 
they may be produced by casting those 
for several bridges on the same bed in 
order to save time and material. Conse- 
quently, careful programming of stor- 
age is needed to minimize handling 
during the truck loading operation. 

For transportation to the erection 
site, the girders are loaded on special 
trucks which have been assembled for 
delivery of the heavier girders so as to 
comply with state and county load re- 
strictions. The loading is done by the 
Travelifts, which have sufficient under- 
clearance to travel over the truck cab. 
Triple-axle assemblies with provisions 
for separate steering facilities are fea- 
tures of the rear truck supports de- 
signed for hauling the longest girders. 

To prevent chipping of the edges of 
the beams at the support points, ade- 
quate shock-absorbing cushioning ma- 
terial must be provided over the truck 
bolsters. Proper blocking at the truck 
supports, so that the vertical position 
can be maintained, is an important 
additional requirement. 

At this plant, waste prestressing 


strand is made use of for the lifting 
hooks by bundling several strands to- 
gether and placing them in the girder 
so that there is at least 4 ft of anchor- 
age in the concrete. These strands are 
placed with great care to make certain 
that the bundles are tight so that all 
strands share the load equally. The 
flexibility of the strand minimizes 
bending stresses. 

All the girders are erected by crawler 
cranes. For long members two cranes 
are used, while for the shorter beams 
a single crane is sufficient. In the latter 
case lifting yokes or extra-long cables 
are used to limit excessive erection 


stresses, 


Production well integrated 


When the producer had been pro- 
vided withthe proper tools—four Trav- 
elifts, one lift truck and one front-end 
loader—and had been given adequate 
physical facilities as well, there was no 
problem in dovetailing all the opera- 
tions. Thus the crews can work alter- 
nately on the various casting beds; 
girders are produced right on schedule 
and stored so as to permit proper 
loading sequence. 

The efficient casting-plant operations 
here described are the result of the 
joint efforts, primarily before plant 
construction began, of the prestressing 
consultant, the builder, and the pro- 
duction consultant—all working under 
the guidance of a capable project en- 
gineer. The girder designs were devel- 
oped by consulting engineers who 
understood that efficient production is 
the key to prestressed girders of low 
cost and high quality. 

Located at McCook, IIl., the plant 
was planned, designed and built from 
May to October 1957 for the manufac- 
ture, now almost completed, of the 
1,330 beams required for one section 
of the toll road. The plant is owned 
by the Consumers Company, Chicago, 
Iil., now a Division of Vulean Materials 
Company. A. H. Gustaferro, A.M. 
ASCE, Project Engineer during the 
early stages of development and now 
Superintendent of the Prestressed Con- 
crete Operations of Consumers Com- 
pany, is responsible for many of the 
yard developments. 

Charles C. Zollman and Associates, 
Newtown Square, Pa., were the Con- 
sulting Engineers to the Consumers 
Company on the plant layout and de- 
sign, and George A. Cooney was their 
special consultant on production. West- 
ern-Knapp Engineering Company of 
Chicago, IIl., built the entire plant. 

The prestressed girders were de- 
signed for the Illinois Toll Road Com- 
mission by Joseph K. Knoerle and 
Associates, Inc., of Baltimore, Md., 
and Chicago, IIl. 
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The engineer-contractor relationship 


HERBERT R. FALK, Assistant Civil Engineer, New York State Department of Public Works, Poughkeepsie, N. Y. 


0. of the most difficult problems 
the field engineer has to face is his per- 
sonal relation with the contractor when 
he is the engineer-in-charge of a proj- 
ect. It is very hard to strike just the 
right note in personal relations. Some 
men are born with this “knack of lead- 
ership.” They never have to argue. 
They never raise their voices. They say 
“do this” and it is done. They com- 
mand the respect of their associates 
and run a job well. Conversely, some 
engineers do not have this knack and 
never learn it. They find it very hard 
to get contractors to obey instructions. 
They are either too easy going or too 
rigid. The result is constant bickering 
and lack of harmony. The job and the 
owner suffer. 

Just what should be the attitude of 
the engineer toward the contractor? 
How can a balanced, harmonious rela- 
tionship be attained? And maintained? 

There are no hard-and-fast rules. In- 
dividuals vary, as do jobs and contrac- 
tors. The contractor is in business to 
make money. The engineer’s task is to 
see that the job gets done and done 
right. These different viewpoints are 
not necessarily incompatible. 

It is well to realize, and to convince 
the contractor, that all job forces are on 
the same team. The owner wants the 
best job he is entitled to, at the earliest 
practicable time. The engineer and the 
inspectors are there to get this job for 
the owner. But the engineer is also an 
arbiter and must resist any pressure on 
the contractor to do more than the con- 
tract calls for or to do extra work with- 
out fair compensation. You will find 
that most contractors want to build and 
maintain a reputation for good work. 

In the interest of better engineer-con- 
tractor relations and to help young en- 
gineers just starting in the profession 
develop leadership, the following six 
points are offered for consideration. 

1. Be firm. Once you have made up 
your mind, stick to it. Let’s assume that 
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you have thoroughly thought out a cer- 
tain situation and have made a deci- 
sion. You tell the contractor that some- 
thing must be done in a certain man- 
ner. He starts raising the roof. Don’t 
let him scare you. Nine times out of 
ten he is screaming for effect—or just 
to see how serious you really are. If 
you let his noise bother you, or change 
your mind, you are in for a lot of the 
same treatment every time. Make sure 
you're right. If you think you are— 
stick to it. But if some time you really 
are wrong, be man enough to admit it 
and correct your error. You will not lose 
standing by being fair. 

2. Don’t let anybody rush you. 
Many times you may be asked for a 
quick decision. Don’t be hurried. It’s 
best to take the situation back to the 
office with you and think it over in all 
its ramifications. You can be sure that 
the other fellow has thought it over. 
Ask yourself if this change or decision 
you have to make affects only what you 
are doing now, or will affect some- 
thing else later. Remember that you are 
setting a precedent. Nothing looks quite 
so bad as changing your mind once you 
realize the full implications of your 
snap decision. You can’t tell the con- 
tractor one thing one day and another 
thing the next. 

3. Be fair. Many young engineers 
and others have a tendency to apply 
specifications too rigidly. They “go by 
the book.” Even when they are shown 
an equal or better solution to a prob- 
lem, they insist on following the speci- 
fications to the letter. In situations like 
that, common sense is your best friend. 
Your judgment will tell you when your 
contractor is honestly trying to do a 
good job. Remember many contractors 
have been around a good many years 
and have had a lot of experience. It 
pays to listen. There will be lots of 
times when you will be glad you did. 

4. Don’t be overfriendly. Most con- 
tractors try to cultivate the engineer. 


They are very eager to please him and 
to become good friends. Starting with 
coffee breaks, you will go to lunch and 
have a drink, and before you know it 
you will wind up by being very, very 
chummy. You'll be on a first-name ba- 
sis. Soon you'll start thinking that the 
contractor is a fairly good Joe. The 
truth of the matter is that he probably 
is a very pleasant fellow. 

Now you are in something of a pre- 
dicament. Because, when the situation 
comes up—and it surely must—it’s aw- 
fully hard to tell one of your “friends” 
to do something you know very well 
he isn’t going to like doing. You are 
going to be thrown together a lot dur- 
ing the course of your project. And no 
one wants you to be stiff and unfriend- 
ly. A pleasant, courteous attitude with 
a modicum of reserve will help main- 
tain an easy businesslike relationship. 
Keep your friends for your personal 
life. 

5. Think ahead. It is taken for 
granted that the engineer is thoroughly 
familiar with what is happening on his 
project every day. But how about what’s 
going to happen tomorrow? Try to an- 
ticipate tomorrow’s trouble today. Look 
ahead. If you spot any trouble, talk it 
over with the contractor. Your fore- 
sight will probably save both the owner 
and the contractor money. 

6. Be a diplomat. A soft answer 
gets better results than loud talk. Ask 
or request rather than order. Grease the 
wheels a little. An engineer acts some- 
what as a broker in that he tries to 
bring both parties, owner and contrac- 
tor, together in harmony, the end re- 
sult being a job well done. 

For better or for worse you are stuck 
with your contractor for the duration. 
It’s a delicate situation at best. But with 
common sense and a good engineer- 
contractor relationship, your owner will 
get a good job, your contractor will do 
all right, and you will increase your 
stature in your chosen profession. 
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Part 1. Abating pollution of Potomac River 


Nation's Capital enlarges its sewerage 


Brick-lined invert is being constructed 
for concrete sewer to be 5 ft by 4 ft 6 in. 
Photo by District of Columbia, Depart- 
ment of Sanitary Engineering. 


One of seven combined-sewer overflow structures discharges 
into Rock Creek. Such overflows are responsible for much of 
the pollution trouble in the Potomac River. 
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C. FRANK JOHNSON, M.ASCE 


Engineer-Director for District of Columbia's Board of Engineers, 
composed of Chairman Frank A. Marston, Samuel A. Greeley 
and Gustav J. Reauardt, all Members ASCE 


Senior Engineer, Metcalf & Eddy, Boston, Mass. 


Aiter a comprehensive three-year 
study of the sewerage and _ pollution 
problems of the nation’s capital, the 
District of Columbia’s Board of Engi- 
neers has recommended a $151,000,000 
improvement program. Most of the 
work consists of relief sewers and 
pumping stations, but $18,000,000 is 
for additions and improvements to the 
sewage treatment plant. 

A major part of the problem con- 
cerns the pollution of the Potomae and 
Anacostia Rivers and Rock Creek 
(Fig. 1). The first two are wide 
streams at Washington and capable of 
great recreational and some commer- 
cial use. Rock Creek, though small, 
traverses beautiful Rock Creek Park 
and is a valuable recreational asset, 
with potentiality for much greater use. 
There has been considerable agitation 
for cleaning up the waterways in the 
nation’s capital. Wading is now prohib- 
ited in Rock Creek and use of the 


other streams for recreation is. re- 
stricted. 

Another important part of the prob- 
lem concerns the inadequate capacity 
of many of the existing combined and 
separate sewers which now serve the 
District. 

Although the Potomae and Anacos- 
tin Rivers are tidal streams at Wash- 
ington, with a mean tidal range of 2.9 
ft, the tidal action extends only about 
three-fourths of the way through the 
city. Washington is 100 miles upstream 
from the mouth of the Potomac, which 
discharges into Chesapeake Bay. 

Tidal action results in an osefllating, 
piston-like movement in the rivers, with 
a net downstream movement gained 
for each tidal cycle. At smaller river 
flows, which usually occur in_ the 
warmer months, the same water moves 
back and forth past a given point sev- 
eral times. The unusually large cross- 
sectional area of the tidal sections of the 


Combined sewer of brick and stone in foreground, 7 ft 6 in. 
high, was constructed in 1872. Rubble stone section beyond, of 


unknown earlier date, is oldest sewer in Washington. 
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rivers results in particularly low veloci- 
ties, except during floods. 

The oscillating movement 
mixing and dispersion of the sewage, 
greatly increasing reaeration. However, 
it also results in pushing polluting 
matter upstream and in longer deten- 
tion of the polluting matter in the city, 
thus increasing some of the objection- 
able conditions. 

The city is almost completely sew- 
ered. The central and older section 
(15,160 acres out of a total land area 
of 39,000 acres) is served by a com- 
bined system and the remainder by a 
separate system (Fig. 2). The sewered 
part of the Washington Suburban Sani- 
tary District (Fig. 1), which is tribu- 
tary to the District of Columbia sys- 


causes 
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Combined sewer of 30-ft span, with stone sidewalls and brick 
arch, was built in 1873 with plank bottom. Concrete invert, 
columns and longitudinal beam were added in 1924. 
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tem, is served by a system which 
separates sewage from stormwater. 

Interceptors take the dry-weather 
flow plus some diluting stormwater 
from the combined sewers, and all flow 
from the separate system, and convey 
these flows to the sewage treatment 
plant located near the southerly limit 
of the city. Excess flows in the com- 
bined sewers are discharged or over- 
flowed to the streams at some 70 loca- 
tions. 

Many of the existing combined sew- 
ers are inadequate in capacity, and 
some of the separate sewers are inad- 
equate. These inadequacies result in 
troublesome flooding of streets and 
basements. Many of the interceptors are 
totally inadequate, resulting in exces- 


Such activities as Presi- 
dent's Cup Regatta on Poto- 
mac River emphasize need 
to keep this beautiful 
stream clean. Photo by Ab- 
bie Rowe, courtesy Nation- 
al Park Service. 


sive overflow of sewage into the 
streams, sometimes even causing over- 
flows in dry weather. 

The existing sewage treatment plant 
is a primary sedimentation plant which 
has been in operation since 1938. 


Pollution problems studied 

Nine automatic gages were installed 
at important overflow structures, to 
record the occurrence and duration of 
sewer overflows to streams. In analyz- 
ing the records, successive overflows 
generally were counted as only one oc- 
currence except when there was a 24- 
hour interval without overflow. How- 
ever, dry-weather overflows occurring 
on successive dates were counted as 
separate occurrences. 

Table I gives a summary of the re- 
sults for 12 months at gages where 
overflows were excessive. Only from 
one to three overflows occurred at each 
of the other gages. 

At three of the gages it was found 
that overflows occurred in dry weather, 
all during the warmer months, as sum- 
marized in Table II. Some of these 
overflows undoubtedly were caused by 
air-conditioning water discharged to 
the combined sewers, since the total 


In tunnel section of Piney Branch Trunk Sewer, 14 ft in diameter, 
reinforcing steel is being placed for invert. Photo by District 
of Columbia, Department of Sanitary Engineering. 
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flow was thereby increased so much 
that it exceeded the capacity of the 
interceptors. 

It was evident from the record that 
the overflows were responsible for 
much of the pollution trouble. Two 
broad alternate solutions were studied: 
(1) elimination of overflows by con 
verting all combined systems to sepa- 
rate systems, or (2) reduction of over- 
flows to within tolerable limits by con- 
structing large relief interceptors. 


Separation of systems found too costly 


To convert the large combined-sewer 
area to separate systems was estimated 
to cost $238,000,000, not including in- 
direct losses to property owners, busi- 
nessmen, and others. This would be a 
vast project, involving the entire down- 
town business district, as well as the 
surrounding densely populated fringes. 
New separate sewers would be built in 
every street, and in many cases two 
new sewers per street. The old com- 
bined sewers would be converted to 
storm sewers. The plumbing system in 
each building would have to be rear- 
ranged and a new house connection 
built, so the stormwater would be con- 
veyed to the storm sewer and house 
sewage to the new separate sewer. 
Some relief sewers would be needed 
for the interceptors, and their cost is 
included in the estimated cost given 
above. 


This cost would amount to about 
$15,700 per gross acre (15,160 acres) 
or $20,300 per net (sewage-producing) 
acre, as there are 11,740 acres involved, 
excluding parks, playgrounds, ceme- 
teries, railroad yards, waterworks reser- 
voirs, and airports. 

A modified separation plan also was 
considered in which the new separate 
sewers would be designed to provide 
for sewage and roof water and the old 
sewers would take stormwater from 
streets, driveways, and lawns. This 
would require large separate sewers in 
every street, but no new house connec- 
tions and no changes in plumbing. 

The wholesale trenching of streets, 
alleys, and sidewalks, under either plan, 
would result in great expense and loss 
of business to commercial establish- 
ments and in severe inconvenience and 
hardship to property owners, shoppers, 
pedestrians, motorists, and others. It 
would take about 20 years to complete 
the work at a reasonable speed, thus 
delaying the pollution abatement that 
long. For these reasons and because 
of the great cost, this plan finally was 
rejected in favor of a plan based on 
reduction of overflows. 

Under the alternate plan, it was nec- 
essary to determine an acceptable or 
tolerable scheme of overflows. This 
was approached on the basis of the 
“dilution factor,” this factor being the 
ratio of interceptor capacity to the an- 


nual average dry-weather flow in the 
interceptor. The estimated dilution fae- 
tor for existing interceptors proved to 
be very low, as expected, where exces- 
sive overflows were found. At four of 
the five locations given in Table I, in 
eluding those in Table II, the dilution 
factor ranged from 1.3 to 2.2. At the 
other location, local conditions pre- 
vented satisfactory computation of a 
reliable factor. 

The estimated dilution factor for 
three of the four locations which had 
only from one to three overflows dur- 
ing the year ranged from 69 to 95, 
and for the remaining location it was 
3.6. 

A study was made of the number 
and duration of overflows to be ex- 
pected for various dilution factors, 
based on conditions estimated for the 
year 2000, from a hypothetical com- 
bined sewer serving the five combined- 
sewer districts farthest upstream and 
adjacent to the Potomae River, which 
have a total area of 1,012 acres. The 
results are summarized in Table III 
and the frequency data are shown in 
Fig. 3. 

As part of this study, interceptors 
were designed to serve these five areas, 
using alternate dilution factors of 7, 
10, 20, and 30, for each of which cost 
estimates were made and compared. It 
was concluded that for these partic- 
ular areas a dilution factor of 30 was 
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FIG. 1. (Above) Three streams—Poto- 
mac River, Anacostia River, and Rock 
Creek—receive too frequent overflows 
from sewers. 


FIG. 2. (Right) Central and older part 
of city is served by combined system, 
remainder by a system which separates 
sewage from surface drainage. Principal 
existing and proposed sewers are 
shown. All sewage flows to treatment 
plant in south corner of District. 
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TABLE |. Summary of overflows to streams where 
number was excessive 


OverrLows IN 6 SUMMER 
MONTHS (May-Ocr.) 


OveRFLOWS IN 6 WINTER 
MONTHS (Nov.-ApR.) 


Number Duration, hr. 


Number Duration, hr. 
Location, To- Av. To- Av. To- Av. To- Av. 
Gace tal per tal per tal per tal per 
No. mo. mo. mo mo. 
3 52 8.7 376 63 23 3.8 183 31 
4 30 5.0 179 30 26 4.3 166 28 
5 61 10.2 340 57 24 4.0 228 38 
6 32 5.3 144 24 25 4.2 157 26 
7 101 16.8 660 110 28 4.7 191 32 


justifiable economically, to obtain the 
desired abatement of pollution in the 
Potomac above Rock Creek. 

A similar computation was made for 
another sewer district, where Gage No. 
2 was located, and the results are 
shown in Fig. 3, along with the actual 
data recorded by the overflow gages, 
using for the latter only the overflows 
resulting from rainstorms. As Fig. 3 
seemed to present a good picture of 
overflow conditions, it was used as a 
guide in determining the desired dilu- 
tion factor for other areas. 


Recommended plan 
After a study of alternate plans, the 
following dilution factors were adopt- 
ed, for sewers overflowing into the 
various streams, based on conditions 
estimated for the year 2000: 
Rock Creek........ ..+....approx. 200 
Potomac River: 
Upper (above vicinity of 
mouth of Rock Creek)........ 30 
Below Rock Creek.............. 5 
Anacostia River .......... 
The dilution factor of approximately 
200 for combined sewers which over- 
flow into Rock Creek represents a 
storm of two-year frequency. It was 
desired to afford this stream in Rock 


TABLE Il. Summary of overflows 
to streams during dry weather 


Loca- DRY-WEATHER OVERFLOWS 

TION, DURING 12 MONTHS 
Gace 
No. Total Duration, hr. 
No. _ 


Av. per 
occur 
rence 


Total 


3 6 184 15 July (15) 
Aug. (1) 


May (2) 
June (13) 
July (8) 
Aug. (7) 


May (2) 
June (16) 
July (20) 
Aug. (20) 
Sept. (7) 


65 476 7.3 
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Creek Park as much protection as eco- 
nomically practicable. The high dilu- 
tion factor was obtained by planning a 
large “overflow sewer” (Fig. 2), to be 
located for the most part under the 
creek bed and to discharge into the 
Potomac River, which would take the 
flows from the tributary combined 
sewers in excess of that representing a 
factor of 30. Flows up to a dilution 
factor of 30 would go to the inter- 
ceptors. 

The upstream 2,600 lin ft of the 
“overflow sewer” would be located be- 
neath the normally dry bed of Piney 
Branch, a tributary of Rock Creek. 
This part was given a capacity suffi- 
cient to provide for a 60-year rain- 
storm, to eliminate overflows into this 
stream, except on very rare occasions. 

The factor of 30 was recommended 
for the upper Potomac, where there is 
no tidal action, so that this part of the 
stream can be used for recreation, in- 
cluding swimming. In line with this, 
it was recommended that the com- 
bined-sewer area adjacent to the upper 
Potomac be converted into a separate 
system, so as to eliminate sewer over- 
flows in this vicinity. 

The minimum factor of 5 was rec- 
ommended for the tidal sections of the 


TABLE Ill. Estimated number and duration of overflows 
for various dilution factors 


Existing combined sewer 
a ~~ at gage 2, year 2000 
~ 
«No. 2 
= No. 1—»* 
Hypothetical combined sewer No.4 
S serving 1012 acres on — 
3 10 upper Potomac, year 2000__| ¥ 
ran) = No. 7 
x Actual record at a 
overflow gage 
No. 5 
l 
0.01 0.1 1 10 100 


Number of overflows per year 
FIG. 3. Frequency of sewer overflows 
(from rainstorms only) is _ plotted 
against dilution factor. See text. 


streams, as it was deemed impracticable 
to make these parts safe for swimming, 
and because the streams will satisfac- 
torily assimilate without nuisance the 
resulting polluting matter discharged 
into them after the recommended im- 
provements are made. The conversion 
to separate systems of two small com- 
bined areas tributary to these streams 
was recommended. 

Estimated cost of this plan is $71,- 
744,000, whereas the alternate plan 
would cost $238,000,000 as previously 
mentioned. The Board of Engineers 
concluded that the overflow-reduction 
plan was realistic in maintaining a 
balance between degree of pollution 
abatement and first cost, that it would 
give relatively prompt relief from pol- 
lution, and that the construction work 
involved would not be too inconvenient 
to the people of Washington. There- 
fore, this plan was recommended rather 
than that of separating all the com- 
bined systems. 


(Part 2 of this article, to appear in a 
subsequent issue, will include quantities 
and characteristics of sewage, design 
criteria for conduits, and the design of 
the $18 million enlargement to the sew- 
age treatment plant.) 


For combined sewers serving 1,012-acre combined districts, year 2000 


INTENSITY 


WEIGHTED AV. 


TOTAL DURATION OF OVER- 


TION oF NO. OF OVERFLOWS* FLOWS, HR * 
IN. PER HR Summer t Winter? Year Summert Winter? Year 
3 0.038 26 30 56 100 135 235 
5 0.057 24 26 50 S4 98 182 
7 0.075 23 23 46 70 70 140 
10 0.101 20 18 38 55 45 100 
20 0.19 12 7 19 23 i 34 
30 0.28 7 3 10 12 2 i 


* Based on zero runoff from 


isolated rainfalls of 0.01 to 0.02 in., 


and from first 0.02 in. of any rain- 


fall. Thus, for a dilution factor of 3, data are based on runoff from 0.018 in. of rain per hr 


(0.038 minus 0.02). 


+ “Summer” is May to Oct. inclusive. 


3} “Winter” is Nov. to Apr. inclusive. 
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New Orleans Bridge completed 


oO. F. SORGENFREI, M. ASCE, Associate and Project Engineer, Modjeski and Masters, New Orleans, La. 


Wiis, the opening to traffic of the 
Greater New Orleans Bridge on April 
15, the Lower Mississippi River was 
spanned once more—farther down- 
stream than ever before. While this in 
itself is significant, it is even more im- 
portant that the 1,575-ft main span is 
the longest cantilever in this country 
and is exceeded in length only by the 
two 1,710-ft spans of the Firth of Forth 
Bridge and the 1.800-ft main span of 
the Quebec Bridge. The Greater New 
Orleans Bridge has the longest canti- 
lever span of any highway bridge, and 
the longest of any bridge erected purely 
by the cantilever method without false- 
work supports for the main span. [In- 
itial work on the pier foundations was 
described by Carl B. Jansen, M. ASCE, 
in Crvm for February 
1956, pp. 40-44. ] 

While this bridge connects New Or- 
leans proper, on the east bank, with a 
smaller section of the city (Algiers) 
across the river, its name actually is de- 
rived from the fact that it is the prin- 
cipal link in a system of expressways 
and highways designed to serve this 
metropolitan area. As such, it provides 
not only the first convenient access be- 
tween the two banks (previously pro- 
vided by ferries) but stimulates the 
growth of the communities served, par- 
ticularly those on the west bank. 

The idea of a bridge across the Mis- 
sissippi River at the City of New Orleans 
did not originate with the conception of 
this new metropolitan expressway sys- 
tem. The vision of a bridge here was 
century-old, and engineers had made 
specific plans for one as early as 1892, 
formidable as the task may have seemed, 
and actually was at that time and for 
many years thereafter. 

When the present expressway system 
was planned, a crossing near the heart of 
the city became a necessity. The Louisi- 
ana Department of Highways then be- 
gan studies for a definite location. Much 
planning and negotiating ensued to sat- 
isfy the requirements for navigation and 
the requirements of the Board of Com- 
missioners of the Port of New Orleans, 
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Stones weighing from 10 to 100 lb are hand carried from barges out on 300 by 500-ft 
willow fascine mattress anchored over site of Pier II. Mattress is loaded uniformly 
and sunk by rapid overloading, beginning at upstream edge. 


which operates many miles of wharves 
in the city. Impetus was given to the 
effort in 1952 with the organization of 
the Mississippi River Bridge Authority 
as an agency of the state empowered to 
construct and operate a bridge. 

The final plan provided for a eanti- 
lever-type crossing, consisting of a 1,- 
575-ft main span flanked by an 853-ft 
anchor arm crossing the wharf on the 
New Orleans side and a 591-ft anchor 
arm on the Algiers side (the west bank). 
It placed one main pier on the west 
bank and the other 580 ft out from the 
wharf line on the other side. The verti- 
cal clearance is 170 ft above mean sea 
level and 150 ft above high water. 

Immediately flanking the river-cross- 
ing cantilever on each side is a series of 
deck-trusses with a maximum span of 
527 ft, on reinforced concrete piers. Ap- 
proaches to the high bridge are of steel 
tower and bent construction on a 3.5- 
percent grade. 


toadway width for the entire struc- 
ture is 52 ft, providing two lanes of traf- 
fic in each direction initially. A reversi- 
ble fifth lane is a possibility when the 
need develops, using directional lights. 

The bridge is located about one mile 
upstream from the business district. The 
project starts at Camp Street in New 
Orleans (see map above), where it con- 
nects directly to the Pontchartrain Ex- 
pressway and to city streets, and ends 
at the toll plaza in Algiers, 2.3 miles dis- 
tant, where it connects to the Victory 
Drive Interchange and the new West 
Bank Highway. 

In recent geologic time, the Mississippi 
River at New Orleans has migrated 
from a position back of the New Or- 
leans levee to its present location, filling 
in the older bed with sand. Anchor Pier 
| of the bridge is founded at El. — 65, 
in the firm sand thus deposited. River 
Piers II and III are much deeper, 
founded in Pleistocene clay that is more 
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than 10,000 years old, although the al- 
luvial deposits above the clay are re- 
cent. Pier II on the New Orleans side, 
located about 580 ft out from the face 
of the recently constructed Thalia Street 
wharf, is founded at El. —180; and Pier 
III, located 120 ft riverward of the levee 
on the Algiers side, at El. —165. 

Extensive test borings and soil tests 
were made at the site of each main pier, 
at depths varying from 250 to 400 ft. 
Undisturbed samples of the cohesive 
materials encountered were tested in 
two laboratories. At the founding levels, 
the clay is generally gray in color, is 
stiff, and has an unconfined compression 
strength varying from 4,000 to 8,000 
psf. The moisture content averages 
about 27 percent, between the plastic 
limit of about 20 percent and the liquid 
limit of about 60 percent. 

Based on these test results, it was de- 
cided to limit the net additional dead- 
load plus live-load pressures to about 2.5 
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tons per sq ft, but to allow the net addi- 
tional pressure under dead-load plus 
hurricane wind to reach approximately 
3.5 tons per sq ft. This “net additional 
pressure” is the gross buoyant pressure 
at founding level reduced by the buoy- 
ant pressure of the surrounding earth. 

Caissons for Piers I, II and III were 
designed to be sunk by open dredging 
methods. The depths of Els. — 180 and 
— 165 for the river piers are far beyond 
the permissible pressure range for work 
in pneumatic caissons. Caissons for Piers 
I and III, on land, were designed to be 
set up as steel cutting edges on the 
ground and built up from there. Pier 
IV, the Algiers anchor pier, is founded 
on timber piles. Piles under the ap- 
proach spans are also of timber, except 
for the cast-in-place concrete piles used 
under the New Orleans deck-truss 


spans. 
Some settlement of the piers is ex- 
pected ; 


the pier tops have been set 


Cantilever connection was closed on January 10 of this 
year and bridge was opened to traffic April 15. Algiers 
anchor arm, to right, is 591 ft long: center section spans 
1,575 ft; and far anchor has length of 853 ft. Nominal 
water clearance is 151 ft. Map shows how bridge and 
connecting highways serve greater New Orleans, La. 


somewhat high to compensate for this 
as was done on the Huey Long Bridge. 
However, these settlements can cause 
no stresses in an articulated cantilever. 

The bridge is designed for H20-S16 
live loading. Because New Orleans is in 
a hurricane belt, a wind loading at 70 
psf is included at stresses 40 percent 
above basic in combination with dead 
load. For a main-span length of the 
magnitude of 1,575 ft, somewhat higher 
unit stresses are employed in the trusses 
than are used in short-span bridges cov- 
ered by standard specifications. Thus, 
20,000 psi was used for A7 structural 
steel, but a minimum yield point of 36,- 
000 psi was specified. 

To reduce weight in the long spans, 
a high-strength steel is also used where 
advantageous in truss members, for 
which the allowable stress is 30,000 psi 
and the yield point 50,000 psi. Column 
sizes are enormous, reaching a total area 
of 462 sq in. for the largest member. 
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Guide stall formed by 39 pipe piles of 
36-in. diameter holds caisson for Pier 
Il. Dredging wells are covered during 
placing of concrete, supplied from 
two floating mixing plants. 


The 1,575-ft main span was designed to 
be erected by the pure cantilever method 
from both tower piers to closure at the 
center of the main span, without false- 
work supports for the main span. The 
total amount of steel in the cantilever 
river section is 34,200,000 Ib. 

The approaches are more or less con- 
ventional in design and construction, 
the unusual construction features being 
in the river crossing. In the foundation 
work, the problems at Pier II were most 
interesting and difficult. The floating 
caisson is 88 by 151 ft in plan, among 
the largest ever built. It contains 28 
dredging tubes, 18 ft in diameter, ar- 
ranged in four lines of seven each. These 
are filled above the seal with water only 
to keep down the weight and soil pres- 
sure, even though the total gross buoy- 
ant load of bridge and pier at its base 
is 67,000 tons. The pier is larger on all 
sides below the river bottom than above. 
This provides a greater base spread with- 
out increasing the rate of river flow and 
consequent scour. 

The over-all height of Pier II from 
its base at El. — 180 to the top of the 
reinforced concrete bent which com- 
prises the pier shaft is 342 ft. Above this 
towers the structural steel truss to El. 
— 362, a total distance of 542 ft above 
the pier foundation. 


Center pier, key to schedule 


The center pier, located some 580 ft 
out from the Thalia Street wharf in a 
70-ft depth of water at low river stage, 
was the key to the construction sched- 
ule. Willow mattress construction, for 
instance, had to be scheduled for the 
low-water season. This mattress was de- 
signed to provide permanent local 
stabilization of the river bed and, tem- 
porarily, to maintain a predredged, level 
area upon which to land a floating cais- 
son. To take advantage of the latter 
provision the contractor, Dravo Corpo- 
ration, placed this protection before the 
start of pier construction. This sched- 
uled the beginning of operations in the 
summer of 1955. 

A stage of 6 ft or lower, referred to 
Mean Sea Level, was considered neces- 
sary for successful sinking of the mat- 
tress. Harbor traffic prevented weaving 
of the mattress, 300 by 500 ft in size, 
at the site. The Corps of Engineers stip- 
ulated a weaving site not closer than the 
Huey P. Long Bridge, nine miles up- 
stream. Consequently the contractor de- 
cided to weave it at the source of the 
live willow supply near Plaquemine, La., 
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some 90 miles upstream, and to tow it 
to the site. While harbor conditions 
would have permitted woven sections 
to be assembled at the site, and contract 
specifications permitted the sinking and 
overlapping of partial sections, the con- 
tractor elected to build and sink the mat- 
tress as one unit, full size. 

The mattress was successfully floated 
down the river and anchored in place 
in September 1955. Upon arrival it was 
maneuvered into position above its 
planned river-bottom location and held 
in all directions by long anchor cables. 
It was then ballasted with 10-lb to 100- 
lb stone until it was barely buoyant. Af- 
ter a final location adjustment, which 
allowed for drift as the cable angles 
changed, the mattress was sunk to the 
bottom quickly by overloading with ad- 
ditional stone, beginning at the upstream 
end. It landed within the 15-ft permissi- 
ble tolerance. 

Meanwhile the contractor had pre- 
fabricated the 20-ft-high steel cutting 
edge that was to form the bottom of 
the caisson. This 500-ton structure was 
built in the contractor’s Pittsburgh plant 
on the Ohio River, launched sidewise 
like a ship or barge, and towed 1,900 
miles to the site. While the mattress was 
being built and sunk, the height above 
the floating cutting edge was being in- 
creased with cofferdam sections consist- 
ing of 6-in. tongue-and-groove timber 
sheeting braced with steel members. 

As soon as the mattress had been 
sunk and while the final 2-ft blanket of 
heavy riprap was being deposited on it, 
the contractor began construction of the 
“stall” that was to hold the floating cais- 
son in accurate position. It consisted of 
a narrow U-shaped cage 40 ft deep sup- 
ported by 39 pipe-piles of 36-in. diame- 


ter and 150 ft long. Accurate location 
of this stall was obtained by “lining up” 
one pile with transits on shore and then 
using this pile as a pivot in making the 
required final adjustment. Double I- 
beam guide spuds were then driven in- 
side at the caisson corners, leaving one 
foot of clearance to be filled out with 
12-in. timber, trimmed as required to 
provide a final 1-in. caisson clearance. 

The caisson remained a free floating 
structure until it reached river bottom, 
its buoyancy being provided by voids 
formed by an outside cofferdam and by 
steel tubes inside forming the dredging 
wells. Roughly 50 percent of the plan 
area was thus open and dry. 

Sinking of this 88-ft by 151-ft caisson 
was accomplished by simply placing con- 
crete in the void area and extending it 
to cofferdams and tubes, as required to 
maintain freeboard. One foot of con- 
crete would increase the draft about 214 
ft until, on landing, there was a differ- 
ence in level of about 40 ft between the 
water surface and the concrete. After 
this stage the difference decreased. 

The second sinking stage involved, in 
addition, the dredging of the river-bot- 
tom soils through the dredge wells. The 
caisson was now standing hard on the 
mattres. Since dredging the mattress up 
through the wells would have caused 
undue raveling beyond the caisson area, 
it was first cut cleanly along the caisson 
periphery, using a long, chisel-pointed 
36-in. I-beam. 

Sinking now fell into a pattern of al- 
ternate dredging and placing of addi- 
tional concrete lifts with stops at inter- 
vals to extend the cofferdams and tubes. 
Dredging was done with two floating 
rigs using 2-cu yd clamshell-type buck- 
ets operating through the 18-ft-diameter 
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pockets. The amount of concrete added 
depended on the weight needed to cause 
sinking while dredging. Insufficient 
weight would cause dredging to advance 
too far ahead of the caisson, inviting 
serious blow-ins of material. Too much 
weight would crowd the materials up 
into the dredge wells, resulting in a loss 
of control of direction. As long as con- 
crete remained to be placed, the weight 
could be regulated. 

Once all the planned concrete had 
been placed, the sinking operation was 
more or less “on its own.” For successful 
sinking at this stage, the soils penetrated 
must have been properly evaluated to 
estimate the skin friction resisting sink- 
ing. There had to be sufficient weight 
to take the caisson the remaining dis- 
tance to founding level. Yet excess 
weight would result in that much ad- 
ditional and unnecessary foundation 
load. 

Fortunately in this caisson the ratio 
of buoyant weight to area of skin fric- 
tion was such as to make the caisson 
sensitive to dredging operations, with 
the result that this 33,000-ton base was 
landed without some of the troubles 
often attending deep sinking of such 
caissons. In its 165-ft vertical height the 
caisson was plumb within 114 in., and 
its position was only 2 in. from that 
planned. This is much closer than the 
specified tolerances—and actually much 
closer than could have been hoped for. 
This accuracy is proof of the contrac- 
tor’s care and skill. 

Final sealing of the caisson was ac- 
complished in six separate tremie pours, 
facilitated by one longitudinal and two 
transverse cross-walls, which were de- 
signed into the working chamber for 
this purpose. The six compartments thus 
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formed were cleaned out and sealed one 
at a time, to leave as much soil support 
as possible under the remaining part of 
the caisson until the seals were able to 
take the load. The sealing concrete was 
placed through a tremie pipe 200 ft 
long. In all, some 6,700 cu yd were re- 
quired. 

Construction of Pier III differed from 
that of Pier II in that it was principally 
a land operation. The caisson was start- 
ed on the dry bank, which was covered 
with only a few feet of water at above- 
normal stages. Basie preparations con- 
sisted of replacing some of the soft bank 
material with compacted firm material, 
driving a line of steel sheetpiling for 
protection, and constructing a steel- 
framed dock. On this were mounted 
two revolving, electric-powered travel- 
ing cranes. 

The problem at this pier was to sink 
the caisson 174 ft on the sloping river 
bank. The caisson base, 6144 ft by 135 
ft, was started in exact plan position 
and this was maintained throughout 
sinking, with slight variations, until the 
founding elevation was reached. The 
difference in lateral pressures due to the 
sloping bank proved insufficient to 
cause drifting toward the river, as some- 
times occurs. The unequal pressure did 
not cause any tipping; the caisson 
landed plumb within 3 in. in its 167-ft 
height. The average sinking rate was 10 
in. per day. 


Bridge, superstructure erected 


Of equal significance was the erection 
of the 17,000-ton main bridge super- 
structure. While the procedure was con- 
ventional, equipment, erection bents, 
and details were of unusual propor- 
tions. 


New Orleans anchor arm required four 
falsework bents for erection. A shore 
bent (removed) carried 1,200 ton load, 
spread on a grillage on Thalia Street 
Wharf. The two falsework bents shown 
rest on H-piles. The 100-ft-high traveler, 
supporting two derricks, is ready to 
erect main span. 


Balanced erection about the main 
piers was considered unsafe because of 
the large torsional stresses that could re- 
sult in the piers from unequal wind 
loads on the long projecting arms. Hence 
falsework bents were required under 
the anchor arms as erection proceeded 
from the anchor piers. 

Large tower travelers were needed to 
erect the members, which rose as high 
as 200 ft above the deck at the main 
pier. The travelers were mounted on the 
floor system, and their tower bases rose 
100 ft from floor to base of boom. Here 
a stiff-leg derrick, of 115-ton capacity 
with 115-ft boom, was mounted for- 
ward for erection of all heavy members. 
At the rear a 25-ton stiff-leg derrick was 
used for filling in bracing members and 
assisting with eyebar erection. Special, 
heavy stringers were required to sup- 
port the travelers. Hoisting engines were 
mounted within the tower structure 
until erection had proceeded well out 
on the cantilever; they were then set 
down on the bridge floor and operated 
with extended cables to reduce equip- 
ment weight. When over land, the trav- 
elers picked up members directly from 
the ground; over water they took the 
steel from barges anchored below. The 
heaviest member, a top chord, weighed 
93 tons. 

While New Orleans soils are noted 
for their lack of stability, sufficiently 
firm soils occur near the river to permit 
a falsework load of one ton per square 
foot. Land bents were supported on 
spread footings; the two bents required 
in the river under the New Orleans 
anchor arm were supported on long steel 
bearing piles. Falsework bents consisted 
of heavy built-up braced legs, one under 
each truss. 

Hydraulic jacks and shims were in- 
corporated in the bents to provide for 
final height adjustment and for any ad- 
justment made necessary by base settle- 
ment. The maximum settlement of any 
land bent was 6 in. Good bearing ca- 
pacities were obtained in the steel piles 
of the river bents although lengths up 
to 180 ft were required. The largest 
false-work load, without wind, was 3,100 
tons, carried by the first river bent. 

Of unusual interest was a land bent 
that happened to come in the wharf 
area. Rather than open up the wharf 
floor for a pile-supported base, the con- 
tractor spread the 1200-ton bent load 
over a sufficiently large area to permit 
the reinforced concrete floor, supported 
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on structural framework, to support the 
load. This required a grillage base of 
considerable size, carefully shimmed to 
produce uniform final loads at selected 
points as the grillage beams deflected. 

As mentioned before, the main span 
was erected entirely by the cantilever 
method. Erection progressed from each 
pier to a closure point at the center of 
the span. Material barges were an- 
chored directly under the derricks. 

As erection approached the ends of 
the cantilever arms, two 800-ton hy- 
draulic jacks were placed in each top 
and bottom chord for final adjust- 
ment and closure. These jacks, and 
safety shims, were so adjusted as to 
position the cantilevered halves of the 
suspended span at the point of closure 
above geometric grade, and further, 
were retracted a sufficient amount to 
leave a safe erection opening for tem- 
perature variation until closure time. 

After all steel had been erected ex- 
cept such bracing as had to await re- 
moval of the derricks, the two halves 
of the 3,000-ton suspended span were 
gradually pushed together and con- 
nected. 

The closing operation, while simple 
in detail, called for considerable skill 
and detailed planning of the sequence 
of operations. Constant checking was 
required to maintain alignment and 
grade while the two halves of the sus- 
pended span were brought together. 
Telephone communication was used 
to coordinate operations at the eight 
jacking points. Temperature move- 
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Floor system on which grid was 
welded is seen in view below. 
Grid pattern formed by inter- 
section of I-beams with dumb- 
bell sections is seen from below 
in close-up. Welded-on pans re- 
tain flooring material. 


ments had to be considered in the 
amount of 14 in. per deg F. Once one 
of the six principal connections was 
made, the operation had to be carried 
through to conclusion, for the expan- 
sion joints at the ends of the cantilever 
arms would not function until the 
jacks were released. 

All closing steps were successfully 
carried out as planned, in a period of 
seven hours on January 10, 1958. 
Then, when the jacks were released, 
the suspended span hung free as de- 
signed. 

In addition to the reduction of dead 
load through the use of high-strength 
steel, further decrease in weight was 
effected by the use of a steel grid floor 
overlaid with asphalt. This was used in 
the long New Orleans anchor arm 
and in the main span. Principal carry- 
ing members of the grid are I-shaped 
beams 5 in. high with a 1-in. top flange 
and a 1%-in. bottom flange placed 
transversely to the roadway centerline, 
on 9-in. centers. Dumbell-shaped cross- 
bars for load distribution are threaded 
through holes in the upper part of the 
I-beams on 8-in. centers. These bars 
are welded at each beam. The grid is 
supported on roadway stringers spaced 
at 4-ft 4-in. centers. 

A corrugated steel plate, %2 in. 
thick, is welded over the top of the 
grid. The plate is so formed as to 
leave a flat surface, with the corruga- 
tions consisting of two depressions 
each one inch deep and two inches 
wide, between each pair of I-beams. 


The flat upper surface rests on the 
I-beams, and the depressions on the 
crossbars. The grid was fabricated in 
sections 26 ft long and about 6 ft wide, 
cambered, ready to he welded to the 
roadway stringers. 

The wearing surface consists of a 
layer of bituminous concrete 114 in. 
thick over the upper flat-plate surface. 
Slag aggregate was used for the level- 
ing course, but for the surface course, 
the coarse aggregate consisted of a 
mixture of trap rock and crushed 
gravel for maximum. stability and 
wearing properties. Since compaction 
of the material in the corrugations was 
of some concern, a test panel of surfae- 
ing was required to be placed to de- 
velop a satisfactory method for plac- 
ing. Best results were obtained by us- 
ing both steel-wheeled and rubber- 
tired rollers, the compaction in the 
corrugations being accomplished al- 
most entirely by the latter. 

The lightweight floor was developed 
particularly for these long spans. Its 
unit weight, including surfacing, is 
45.5 lb per sq ft. After it had been in 
service a month, an inspection revealed 
that it was performing as expected. 

The bridge, its approaches and toll 
collection facilities are being con- 
structed under thirteen major con- 
tracts. The two largest ones are that 
held by Dravo Corporation for $6,- 
691,590 for the four main bridge piers, 
and that held by Bethlehem Steel 
Company for $12,268,580 for the riv- 
er-crossing cantilever superstructure. 
Bethlehem Steel Company also holds 
contracts for the approach superstruc- 
tures. Boh Brothers Construction 
Company built all approach substrue- 
tures, and Keller Construction Corpo- 
ration, the toll collection facilities. The 
total construction cost of the bridge 
proper will exceed $37,000,000. 

Construction began in March 1955 
and the bridge was opened to traffic 
on April 15, 1958. While the entire 
expressway is not complete, the bridge 
and its limited connections are serving 
a current need. 

The bridge was constructed by the 
Mississippi River Bridge Authority, of 
which Captain Neville Levy is chair- 
man and Messrs. William O. Turner, 
Alvin T. Stumpf, Richard W. Free- 
man, Robert L. Simpson, John W. 
Stone and W. Richard White are mem- 
bers. Funds for the construction of 
the entire project were provided by a 
$65,000,000 revenue bond issue, sup- 
plemented by allocations from state 
highway funds. 

Modjeski and Masters designed the 
bridge and facilities and are also super- 
vising construction for the Authority. 
The writer was project engineer at the 
site. 
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Wind loading tests on aluminum sign supports 


J. F. O'KEEFE and E. D. GARDNER, Product Development Department, Reynolds Metals Company, Louisville, Ky. 


| the highway accessories for 
which aluminum is being widely used 
are signs for superhighways. It has been 
estimated that, in the next deeade, as 
much as 500 million pounds of alumi- 
num may go into such highway acces- 
sories as signs, railings, and lighting 
standards. A recent price reduction may 
stimulate such use. 

In the design of large aluminum signs 
for superhighways, allowance must be 
made for several factors not encoun- 
tered with ordinary highway signs. 
Signs must be placed so as to be legible 
for considerable distances, and many 
will require a large sign area. This area 
and their exposed position make such 
signs doubly susceptible to wind at- 
tack. 

To check calculated loadings and me- 
chanical design of various types of sup- 
ports for aluminum superhighway 
signs, Reynolds Metals Company 
(which incidentally developed the new 
extruded interlocking panels for high- 
way signs) arranged for a series of tests 


Sheet sign 4 ft square mounted on two 4-in. I-beams (left) is 


on actual signs under simulated wind 
loadings up to and including wind ve- 
locities of 105 miles per hour. 

The wind loading tests were run at 
the University of Miami’s Hurricane 
Test Station under the supervision of 
A. A. Sakhnovsky, Director of the 
Housing Research Laboratory. See Ta- 
ble I for details of the support systems 
tested. The aluminum alloy was 6063- 
T6, which had the following typical 
properties: ultimate strength, 35,000 
psi; yield strength, 30,000 psi; and 
elongation, 12 percent. 

The wind generator was a 1,200-hp 
aircraft engine. At increasing distances 
from the generator the air stream 
broadens and the wind intensity de- 
creases. To achieve a maximum wind 
velocity of 105 mph against a sign it 
was necessary to limit the sign area to 
16 sq ft (4 x 4 ft). Test wind velocities 
ranged from 30 to 105 mph. 

Single supports for the signs were 
centrally mounted; twin supports were 
placed 6 in. from each edge. The alu- 


minum supports were cast in portable 
concrete cylinders 23 in. in diameter 
and 14 in. deep, and the cylinders were 
clamped to a concrete floor. A wind 
velocity survey was made before the 
test to calibrate sign location against en- 
gine speed (rpm). For the length of the 
sign support between the floor and the 
base of the sign, 54 in. and 72 in. were 
selected as average sign heights. 

Signs were oriented at several angles 
to the wind stream, measured by the 
angle (in degrees) to the centerline of 
the wind generator. Strain gages were 
mounted at the base of the support, 
just above the concrete line, on the ex- 
treme edge of the flange section, as 
shown in a photograph. Stress measure- 
ments were made for each increment 
of loading. 

Results of the tests are given in Table 
II. In Test 1, it is evident that the sin- 
gle 4-in. I-beam did not possess the re- 
quired strength to support the 4 x 4-ft 
sign at either the 54- or 72-in. height. 
With wind velocities of 40 to 50 miles 


(middle) is mounted on single 4-in. H-beam. At right, strain 


being tested. Similar sign on Florida Sunshine Parkway gages are attached to base of 4-in. I-beam sign support. 
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Interlocking extruded aluminum panels of Reynolds Metals Co. are bolted to 


aluminum I-beams to provide sign with good wind resistance. 


per hour a resonant vibration developed 
in the sign assembly and caused severe 
oscillations. After 3 or 4 min at this 
load the flange on the supporting beam 
developed a crack. Under the severe os- 
cillation the sign face twisted as much 
as 40 deg from normal and the side-to- 
side motion at the top of the support 
was about 10 in. 

In contrast to the 4-in. I-beam, the 
single 4-in. H-beam proved to be a sat- 
isfactory support. Strain measurements 


Table |. Details of support 
systems tested 


Test Distance Between 
No. Support Foorrnc Sicn 
1 Single 4-in. I-beam 72 in. 
2 Single 4-in. I-beam 54 in. 
3 Single 4-in. H-beam 54 in. 
4 Two 4-in. I-beams 54 in. 
5 Two 3-in. I-beams 54 in. 
Elements of Sections 
4-1N. 4-IN. 
I-seam I-peamM 
Weight per ft, Ib... . 2.31 3.03 4.85 
1.91 2.50 4.00 
Web thickness, in... . 0.251 0.253 0.312 
X—X axis: 
1 2.71 6.40 10.72 
Y—Y axis 
oo « OF 0.82 3.56 
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taken at the base showed a low stress 
concentration. The angle of twist with 
a 105-mph wind did not exceed 10 deg 
from normal. The side-to-side motion 
was slight, although at high wind ve- 
locities there was a small flutter at the 
edge of the sheet sign. 

The double 4-in. I-beam support de- 
veloped the least stress of the supports 
tested. The front-to-rear motion at a 
105-mph wind was slight. There was 
slight twisting. The double 3-in. I-beam 
support was very similar in behavior to 
the double 4-in. I-beam although the 
stress measured at the base was slightly 
higher. 

The ratings describing the motions of 
the sign are arbitrary and are the obser- 
vations of Mr. Sakhnovsky of the Hous- 
ing Research Laboratory. 

Table II shows the maximum stress 
vs. wind load. All loading was in the 
X-X plane. However, the single 4-in. 
I-beam received its maximum loading 
in the Y-Y plane because of the reso- 
nant vibration encountered. 

It is concluded that a single alumi- 
num 4-in. H-beam is a satisfactory sup- 
port for 4-ft x 4-ft sheet signs at wind 
velocities of 105 mph. With single 4-in 
|-beams, a resonant vibration started in 
the sign assembly and caused severe os- 
cillations and ultimate support failure 
at 50 mph. 

Double supports of either 3-in. I- 
beams or 4-in. I-beams showed lower 
stress concentrations than single 4-in. 
H-beams and reduced flutter at sign 


edges. 


TABLE H. Test results 


Stress 


Reapine At Base 


Motion 
TWISTING 


DvraTIon 
MIN. 


Max. 


TEST 1. One 4-in. I-beam, sign 72 in. 
high, wind stream 90 deg to sign face: 


30 2 Considerable Considerable 1,460 psi 
40 3 Severe Severe 16,400 psi 
"50 88 Very severe Very severe 27,300 psi 


TEST 2. One 4-in. I-beam, sign 54 in. 
high, wind stream 90 deg to sign face: 


30 13 Slight Slight 3,160 psi 
40 1.7 Considerable Considerable 34,000 psi 
50 1 Severe Severe 39,500 psi 


TEST 3. One 4-in. H-beam, sign 54 in. 
high, wind stream 90 deg to sign face: 


20 2 Very slight Nil 840 psi 
40 1.5 Very slight Nil 1,150 psi 
3 1.5 Very slight Nil 1,890 psi 
65 1.5 Slight Nil 2,640 psi 
SO 1.5 Slight Nil 3,890 psi 
95 1.5 Slight Very slight 5,670 psi 
105 7 Slight Very slight 10,700 psi 


TEST 4. One 4-in. H-beam, sign 54 in. 
high, wind stream 45 deg to sign face:{ 


30 1 Nil Very slight 1,050 psi 
40 1 Trace Very slight 1,680 psi 
50 15 Very slight Very slight 2,820 psi 
65 0.7. Very slight Slight 3,680 psi 
80 13 Very slight Slight 4,950 psi 
95 1 Very slight Slight 5,470 psi 
10 3 Slight Slight 7,890 psi 


TEST 5. Two 4-in. I-beams, 35 in. apart, 
wind stream 90 deg to sign face: § 


35 1.7 Nil Trace 840 psi 
40 1.7 Nil Trace 1,520 psi 
50 1.5 Nil Very slight 1,790 psi 
65 1.5 Trace Very slight 2,620 psi 
sO 1 Very slight Slight 4,000 psi 
95 1.3 Very slight Slight 6,000 psi 
1050 7.5 Slight Slight 8,700 psi 


TEST 6. Two 3-in. I-beams, 36 in. apart, 
sign 54 in. high, wind stream 90 deg to 
sign face:{ 


30 17 Nil Trace 1,360 psi 
40 1 Nil Trace 2,100 psi 
50 1.3 Nil Very slight 3,050 psi 
65 1.5 Nil Very slight 5,160 psi 
80 23 Nil Slight 7,050 psi 
95 1 Nil Slight 9,200 psi 
105 15 Very slight Slight 12,600 psi 


* Test was stopped when a crack developed in 
front flange. 


+ This value is not exact as gage broke when 
load passed the yield. Small crack developed at 
elge of flange. 


! Motion was not as severe as in Test 3. 


$ Front-to-back motion at 105 mph was estimated 
at % in. or a little more, Back flange showed 
some side-to-side motion as though it were 
twisting around front flange. 


© Front-to-back motion at 105 mph was estimated 
at % in. Behavior of this support was similar to 
double 4-in. I-beams. 
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Solving the secant formula 


ALFRED GORDON, A.M. ASCE, Engineer, St. Lawrence Seaway Authority, Montreal, Canada 


F.,: structural steel columns with fixed 
ends, with bending about the weaker 
axis, the secant formula of the American 
Railway Engineering Association is a 
valuable tool. When recently I had oc- 
casion to use this formula for the first 
time, I had forgotten, or on short notice 
could not find, such charts as would 
have been helpful in its solution. I there- 
fore had to make my own, here pre- 
sented in Fig. 1. 

A subsequent examination of other 
charts left me with the impression that 
in some of them too much had been at- 
tempted. As a result a good deal of pre- 
liminary calculation was required and 
the many lines on the chart were con- 
fusing. The nomograph here presented 
is for only one set of conditions, but it is 
simple and complete in itself. This means 
that errors are less likely to be intro- 
duced. 

The secant formula for columns with 
fixed ends and with bending around the 
weaker axis only, from AREA Manual, 
Chapter 15-1-42, is: 


18,750 


p= - 
+ sec 0.0000917517 
1 


in which C, = 


= length of column, inches 


allowable average compressive unit 
stress, psi 
eccentricity of load in direction 7, 
inches 
eccentricity of load in direction rz, 
inches 
radius of gyration, inches, about 
weaker axis 
radius of gyration at right angles 
to r; 
distance from neutral axis to ex- 
treme fiber in direction of 17, 
inches 
- distance from neutral axis to ex- 
treme fiber in direction of 7, 
inches 
n this case the modulus of elasticity, 
E = 29,400,000, and the extreme-fiber- 
stress permissible in compression is 
y/f = 33,000/1.76 = 18,750 psi, which 
includes buckling effect. 

The complexity of the secant formula 
itself, and of some of the graphical solu- 
tions for it, have stood in the way of its 
general use. I have found that the use of 
the secant formula saves metal by a more 
exact design of sections. To facilitate 
plotting of the curves needed, the nomo- 
graph here presented should be helpful 
as an example. 


Let 0.000091751 Vp = a. 


18,750 — p 
p 


Then C, sec a = 


(2) 


As for Eq. 1, it is plotted in the first Z- 
chart on the extreme left of Fig. 1 (See 
Nomography, by A. 8. Levens, Wiley 
1948, pp. 43-58.) The upper scale of 
this chart and the first perpendicular 
scale are the axes for a graph of sec a, 
permitting the construction of the sec- 
ond (and adjacent) Z-chart, correspond- 
ing to Eq. 2. 

In similar fashion, for the complete 
formula we obtain 


18,750 — p (3) 


SeC a + seC a = 


and the nomograph becomes sym- 
metrical about the central (vertical) 
scale, except that C2 is e2c2/r.? and ae is 
0.000091751 (l/rs) Vp. 


Example solved 


To illustrate the use of the nomograph, 
assume a column in which l/r; = 98; 
l/re = 110; = 0.25; and = 
0.40. Assume that the safe unit com- 


FIG. 1. This nomograph illustrates graphic method of solving AREA secant formula for structural steel columns. 
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pressive stress, pi, is 8 kips per sq in. 
Then, on the left half of the nomograph, 
Line 1, drawn through the given value of 
l/r, and the assumed value of p, gives 
a, = 0.8 radians. Lines 2 and 3 give 
the value of sec a = 1.4. Line 4, 
through the value of see a just found, 
and 0.25 on the diagonal scale for e:¢:/7r:’, 
gives 0.70 as the value of C; see a. 

In the same way, Lines 5 to 8 give 
us 0.65 as the value of C, sec a». Add 
C, sec a; to C2 sec a, that is, add 0.70 to 
0.65, and obtain 1.35, which corresponds 
to a load p of 8 kips per sq in., which was 
the value assumed in drawing Lines 1 
and 5. Therefore p = 8 kips per sq in. 
is the solution of the formula. If there 
had not been this correspondence, then 
another value of p would have had to be 
assumed, and the whole operation re- 
peated until the final and the assumed 
values of p came out the same. 

It should be noted that if there is no 
bending about the stronger axis, then 
Eq. 3 becomes identical with Eq. 2, 
since the term involving e: in the secant 


formula becomes zero—that is, Cy, is 
zero. This means that when the bending 
is about the weaker axis only, then only 
the left half of the nomograph is re- 
quired. It does not mean that in this 
example p would be 11 kips per sq in., 
but it does mean that Lines 1 to 4 must 
be drawn so that the value of p cor- 
responding to C; sec a on the central 
scale is the same as the value of p as- 
sumed in drawing Line 1. Note that C; 
can never become zero. 

When the bending is about the weaker 
axis only, it is easy to obtain from the 
left-hand half a set of curves relating p 
and l/r, with e¢/r? as parameter. In 
fact the germ of the complete nomograph 
lay in the need for such a set. 


Pin-end columns 


An additional scale for the values of 
l/r can be added so that the chart can 
be used as readily for pin-end columns. 
After drawing the nomograph for riv- 
eted-end columns, divide the scales for 
l/r from zero to 70 into six spaces. This 


means that 70 for riveted ends becomes 
60 on the scale for pin ends, from which, 
as the l/r scales are uniform, the whole 
scale can be drawn. The same result 
can be secured without any new scale, 
simply by multiplying each l/r by 7/6 
before using it in the nomograph as 
shown. 

The moduli of all vertical and hori- 
zontal scales are given. Those for the 
diagonal scales can be obtained from the 
former as indicated in the textbook by 
Levens cited above. The lengths of the 
diagonals of the original chart were 
made 10 in. and the distance between 
the verticals 7 in. These particulars are 
given to aid those who may wish to re- 
produce this drawing or make a similar 
nomograph for other materials. 

On the nomograph f is used as in the 
text cited, and with its subscripts, de- 
notes the functions for which the scales 
are made. For example, f; (0.0009175 l/r:) 
together with m = 500, means to evalu- 
ate the bracket and multiply by 500 for 
each value of 


THE READERS WRITE. 


Would inverted stepped footings yield savings with safety? 


Dear Eprtor: The article in the Feb- 
ruary issue, “Inverted Stepped Footings 
for Savings with Safety,” by Paul Rogers 
(p. 76), is certainly worthy of a few 
comments. The author should be com- 
mended for discussing a subject that 
usually is a matter of such routine that 
very little thought is given to it. Bring- 
ing up this subject of a more refined 
design of spread footings will help shed 
new light on some basic design pro- 
cedures. 

The author’s statement that pedestals 
above the footing slab are usually 
objectionable can readily be accepted. 
However, his alternate suggestion of 
an inverted depressed footing contains a 
few design fallacies that ought to be 
corrected. In the light of these correc- 
tions it appears that the proposed 
inverted stepped footing neither con- 
stitutes a saving as compared with the 
conventional footing nor provides greater 
safety. 

The major error lies in determining 
the shear force on the thinner portion 
that is to be used as a measure for 
diagonal tension. The critical section for 
the shear force would be in the position 
shown in Fig. 2 of the article only if 
the thicker portion of the footing had 
forr»ed a pedestal above the thin slab 
(Fig. 1). But this is exactly what Mr. 
Rogers wants to avoid. In the footing he 
proposes, this critical section would be 
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in the position shown in Fig. 2 by the 
dotted line rather than in that indicated 
by the faint solid line as in his article. 


| 
LA 


= | 
| 2' j 


This would nearly double the critical 
shear force for the thinner portion and 
make it: 


V=85 xX 25 X 362=768kips 
76,800 

= 872 ps 

6.0 x12 x 087 x 


This stress is of ecurse far above the 
allowable. To reduce it to 75 psi, the 
thinner portion would have to be in- 
creased to 1 ft 8 in. and the claimed 
reduction in actual shear stress is there- 
fore unjustified. 

Another consideration of importance is 
that only in extremely compact s«‘l 
could such a stepped footing be exca- 
vated without substantially disturbing 
the soil at the step. Such disturbance 
seems undesirable since the stress dis- 
tribution under the footing would then 
be far from uniform. But even if this 
consideration is brushed aside, such foot- 
ings would require more hand excava- 
tion, which would more than offset the 
very slight saving in reinforcing steel. 

Further it is questionable whether the 
proportions chosen for the depressed 
portion of Mr. Rogers’ footing are desir- 
able. It seems impossible to develop by 
bond in a relatively short length the 
tensile force in the steel, especially 
when No. 9 bars are used, as in that 
example. Smaller bar sizes would help, 
but the design should also take into ac- 
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count the stress concentration at the 
reentrant corner of the step. Unless this 
is actually computed, it would be struc- 
turally expedient to bend up the bars 
of the bottom portion as shown in Fig. 3. 
This, however, would completely erase 
any possible saving in reinforcing steel. 

A structurally sounder approach to- 
ward savings in spread footings might be 
to use a section like that in Fig. 4. But 
it is still doubtful whether that shape 
would normally yield a saving as com- 
pared with the good old conventional 
type. 


Incidentally the calculation of the 
minimum steel in the article under dis- 
cussion is erroneous, but the correct 
figures would not change the results ob- 
tained there. 

Eur Traum, Chief Engineer 
Goldberg, LeMessurier & Assoc. 
Boston, Mass. 


Editor’s Note: Similar comments have 
been received from Asst. Prof. Edward 
C. Holt, Jr. AM ASCE, The Rice In- 
stitute, Houston, Tex., and members of 
the Rice Student Chapter. 


TVA diversion dam designed for overtopping 


To tHe Eprror: In the April issue 
(p. 50), Messrs. Barr and Rosene point 
out the absence of recorded experience 
with loose-rock spillways for low-head 
dams. TVA had some difficulty with a 
rock-protected diversion dam designed to 
be overtopped by floods. A brief deserip- 
tion of this dam and its behavior will 
probably be of interest. 

The dam is rolled-earth fill, 15 ft high 
on 10 ft of overburden. The crest is 10 ft 
wide and surface slopes are 1 on 2. On the 
downstream side an outlet trench was ex- 
cavated to rock, so the downstream face 
has a height of 25 ft. The upstream face is 
protected by light riprap on a filter layer. 
The crest and downstream face are cov- 
ered by a rock blanket 5 ft thick made 
up of a two-zone filter 2% ft thick, cov- 
ered with a single layer of surface stones, 
also 2% ft thick. The two zones of the 
filter were graded as follows: 


Fine FIvrer COARSE FILTER 


Passing % by Weight Passing % by Weight 
Sieve Sieve 
Min, Max. Min. Max. 
1%in. . . 9 100 18 in. . . 100 
%in. .. 75 100 Qin. .. 65 95 
% in. .. 50 85 6in. . . 50 
No 4 65 3in. . . 30 65 
No. 00 ..3 50 %in. .. 10 35 
No. .. 15 30 5 


No. 200 ...5 15 


Surface stones were specified to weigh 
not less than 1,400 lb each, and the inter- 
stices theween them were chinked with 
smaller stones to prevent washing out of 
the underlying filter. To form a definite 
crest and prevent direct flow through the 
filter, a concrete wall 2% ft high and 2% 
ft wide was poured on top of the earth 
core. Past records indicated that this dam 
would be overtopped on the average of 
once a year, and this overtopping has oc- 
curred every year since construction in 
1955. 

During the second year of operation 
the dam was overflowed to a depth of 
about 3 ft above the concrete crest, and 
the flow continued for three days. On the 
second day it was noted that in one area 
on the downstream face, the surface 
stones had slumped 1 to 6 ft below their 
original position. This damaged area 
measured about 60 ft in length parallel 
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to the axis of the dam and extended from 
the crest down the slope 25 ft. 

When the flow over the dam_ had 
stopped, is was found that practically all 
the filter stone and as much as 3 ft (in 
depth) of the earth core had been 
washed out in this area and that the 
larger surface stones had dropped more 
or less vertically. At places along the con- 
crete crest wall within this area, the earth 
core had been washed out from under 
the downstream side of the wall to a 
depth of 8 in., but at no place did the 
water actually flow under the wall. 

The total length of this rock-protected 
earth dam is 340 ft; while there was some 
indication of displacement of the stones 
over most of the downstream face the 
area described was the only one where 
there was any definite indication of dan- 
ger from a continuous flow equal to that 
experienced. Practically no medium-sized 
stones were found among those washed 
out. from the damaged area. This prob- 
ably indicates a deficiency in the grada- 
tion of the coarse filter and in the chink- 
ing between the surface stones. 

The damaged area was repaired by de- 
positing filter material around and over 
the heavy stones in their settled positions 
and adding large stones to restore the or- 
iginal outline. Then, since the flow expe- 
rienced was much less in volume and dur- 
ation than can be expected in future, the 
crest and a portion of the downstream 
slope for the full length of the dam were 
reinforced by placing concrete, about 18 
in. thick, between the large surface 
stones. The dam has since been over- 
topped, to a maximum depth of about 3.5 
ft above the concrete crest, for a period 
of three days with no sign of damage. 

This experience, we believe, points up 
the necessity for determining the proper 
gradation of the rock blanket required 
for a given flow. The surface stones of 
this dam appeared to be of sufficient size 
to resist movement under the flow expe- 
rienced, but evidently there was not the 
proper gradation above the fine filter to 
obtain the interlocking necessary to pre- 
vent washing out of material below. 


W. F. Emmons, M. ASCE 
Head Civil Engineer 
Tennessee Valley Authority 


Knoxville, Tenn. 


About the “Manning formula” 


To Epriror: The so-called “Manning 
formula” for the resistance to flow in open 
channels has come into such general use 
that its history is a matter of interest. As 
pointed out by Hunter Rouse, M.ASCE, 
and Simon Ince, J.M.ASCE, in their excel- 
lent History of Hydraulics, what we now 
call the Manning formula was “neither 
recommended nor even devised in full by 
Manning himself, whereas his actual rec- 
ommendation received little further at- 
tention.” 

Ivan E. Houk, M.ASCE, in his Calcula- 
tion of Flow in Open Channels (Part IV 
of the Technical Reports of the Miami 
Conservancy District, 1918), under the 
heading “The Manning Formula,” gives 
the formula Manning recommended as 


29 
V =(, VSg [ 0.15 m) | 
Vm 
where m is the height of the column of 
mercury which balances the atmospheric 
pressure. He says that the first publica- 
tion of the formula, 


n 


seems to have been by Parker in his Con- 
trol of Water in 1915. 
Manning had mentioned the formula, 


V = C2 3 §1/2 


but considered it unsatisfactory. However, 
he noted that “the value of the reciprocal 
of C, corresponds closely with that of n.” 
This evidently refers to the use of metric 
units. Although n is not dimensionless, 
those who converted Kutter’s formula for 
use with English units changed the con- 
stants so as to keep the value of n the 
same in both systems of units. Parker (or 
some unknown person whom he is follow- 
ing) did the same for the Manning for- 
mula by introducing 1.49 or 1.486, which is 
the cube root of the number of feet in a 
meter. 

Manning was not the first to suggest 
that 


V =C R*% 812 


Hagen had published it in 1881 and 
Gauckler in 1868. Houk seems to have be- 
lieved that these two collaborated, but 
that is a misunderstanding. He refers (on 
page 212) to earlier articles by Hagen 
going back to 1854, but whether any of 
these suggested the particular value of 
the exponents %4 and % is not clear. 

Merriman’s American Civil Engineers’ 
Pocket Book, published in 1910, makes no 
mention of the Manning formula, nor does 
the 10th edition of his Hydraulics, pub- 
lished in 1916, nor does Hoyt and Grov- 
er’s River Discharge, published in 1912. 
If any writer referred to what we now 
call the Manning formula by that name 
before 1915, the writer would be glad to 
know of it. 


W. M.ASCE 
Visiting Prof. of Applied Mech. 
University of Kansas 


Lawrence, Kans. 
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SOCIETY 
NEWS 


Fund Raising For Center Makes Progress 


In May the well organized National Industry Giving Cam- 
paign passed the $3,230,000 mark. Together with member-giving 
pledges already received and the assets of the Societies avail- 
able for the United Engineering Center the campaign has reached 
the half-way point toward its $10,000,000 goal. 

A brief summary of the steps taken over the past half-century 
to establish a center for the engineering profession in the United 
States—a symbol of service and professional unity—follows. 

United Engineering Trustees Inc. (UET) was incorporated in 
1904 by special act of the New York Legislature to hold common 
funds of the then three Founder Societies—AIME, ASME, and 
AIEE. The first major contribution to the profession was the 
$1,050,000 generously donated by Andrew Carnegie for the erec- 
tion of a home for the engineering profession in New York City. 
Constructed on a property at 29-33 West 39th St., which was 
purchased for just over a half-million dollars with gifts from 
members and friends of the profession, the Engineering Societies 
Building was started in 1906. The 13-story building was occu- 
pied early in 1907. When in 1916, ASCE became the fourth 
Founder Society the building was extended upward three more 
stories, the major cost being borne by ASCE. It is of interest to 
structural engineers that independent steel columns were ex- 
tended from new footings up through the existing building to 
support the top three floors. ASCE combined its library of 89,000 
accessions with those of the other societies, and donated the book 
stacks which had held them at its 57th Street headquarters. The 
stacks were installed on the new 14th floor, and ASCE Head- 
quarters staff personnel occupied the 15th and 16th floors where 
they are today. 

Although substantial and adequate when the Societies were 
small, the building is no longer sufficient in size or economical 
and efficient in operation. It is deteriorating at an alarming rate 


This view. looking east from about the elevation of the sixth 
floor of the proposed United Engineering Center, includes 
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with maintenance costs mounting to unreasonable figures, The 
block in which the building is located has become a light manu- 
facturing area for garments and the narrow one-way street is 
congested with big van trucks during most daylight hours. 

Proposals were made at one time to move Society Headquarters 
to some other city than New York. Suggested sites included 
Chicago, Philadelphia, Pittsburgh and Washington, D. C. Sub- 
stantial financial and property inducements accompanied some of 
the offers. A decision seemed impossible to reach until June of 
1955, when 21 engineering, industrial, and educational leaders, 
headed by Dr. M. J. Kelly, of the Bell Telephone Laboratories, 
offered to undertake an aggressive campaign to raise the funds 
for a new United Engineering Center in whatever location an 
impartial study determined upon. With the help of professional 
consultants a 15-man task committee, after an exhaustive study, 
recommended that the Center remain in New York. By late 1956 
the recommendation had been approved by the last of the Boards 
of the Four Founder Societies and AIChE which, as noted on 
another page of this issue, became the fifth Founder Society on 
May 1 of this vear. UET was given the responsibility for the plans 
for the building, and then for constructing, owning, and operat- 
ing it. Architectural studies of the old building convinced UET 
of the impracticability of using the present site, and during the 
summer of 1957 the property fronting on United Nations Plaza 
between 47th and 48th was purchased for $2,700,000. Here the 
home for the engineering profession in the United States will rise. 
It is intended for the whole profession—not for the Five Founder 
Societies alone. 

Estimates have placed the cost of the Center—both property 
and building—at $10,000,000. Proceeds of the sale of the present 
building plus assets on hand available for real estate purposes 
are expected to total $2,000,000. The National Industry and the 


United Nations Buildings on right, the UN park, and Long 
Island City in the background across the East River. 
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Greater New York Business Campaigns are seeking to raise 
$5,000,000 from major industrial and commercial firms. To date 
they have obtained pledges for 60 percent of their goals. The 
remaining $3,000,000 has been accepted by the Societies which 
will occupy the building, to be raised from among their mem- 
bership as voluntary contributions. Quotas have been allocated 
on a membership basis as follows: AIEE, $900,000; ASCE, $800,- 
000; ASME, $800,000; AIME, $500,000; and AIChE, $300,000. 
Quotas for the associate societies who will share the building are 
yet to be established. 

Each Society’s Member Giving Campaign has been organized 
separately, but along similar lines, following a technique recom- 
mended by expert fund-raising consultants. In ASCE simultane- 
ous campaigns have been organized by the four Vice Presidents 
to be handled on a person-to-person basis in each Local Sec- 
tion. Not only is the organization completed, but already about 
$37,000 has been pledged by ASCE members; $200,000 by all the 
societies. 

The time table for the member giving contemplates comple- 
tion by the end of 1958. Following regular fund raising tech- 
niques, the larger gifts will be solicited first, with this phase 
scheduled for completion on June 30. Next the general and per- 
sonal solicitation of the membership is slated to begin July 1 
and end November 30. Most importantly, during December, 
every member of the Society will be given an opportunity to 
join with other engineers throughout the nation in making a 
modest contribution to a United Engineering Center. 


Present Engineering Societies Building is located on congested 
39th street. When the Engineering Societies took up residence 
on 39th street, it was in one of the better and quieter sections 
of the city. Now it is in a garment manufacturing district. 


Phoenix Host to ASCE Executive Committee 


The Executive Committee of the So- 
ciety convened at the Westward Ho Ho- 
tel in Phoenix on April 18 during the 
Pacific Southwest Council Conference. 
All members were present—President 
Howson, who was in the chair; Past- 
Presidents Needles and Lockwood; and 
Vice Presidents Friel, Morris, Bowman, 
and Moore. Executive Secretary Wisely 
was also present. The actions taken are 
briefed here. 


AIChE—the Fifth Founder Society 
United Engineering Trustees had pre- 
viously submitted to ASCE the “Found- 
ers’ Agreement, Supplementary Agree- 
ment, and Library Agreement,” for its 
approval as one of the four Founder So- 
cieties of the admission of the American 
Institute of Chemical Engineers into 
United Engineering Trustees. The Board 
of Direction had approved this action in 
1956. At its Phoenix meeting the Execu- 
tive Committee therefore authorized the 
President and Secretary to execute, on 
behalf of ASCE, the documents needed 
to complete the admission of the AIChE 
into UET. [At a subsequent ceremony 
held in New York the agreements were 
signed by the presidents and secretaries 
of the UET societies. See the separate 
item elsewhere in this department.] 


Critical Tables Board of NSF 


Acting on an invitation to ASCE from 
the National Science Foundation to 
name a representative to serve on the 
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Advisory Board of the Office of Critical 
Tables, the Executive Committee named 
Prof. Jewell M. Garrelts. The Office of 
Critical Tables coordinates the produc- 
tion and compilation of all critical tables 
of numerical data, which issue from the 
engineering and scientific laboratories of 
the world. 
EJC-AIA Joint Committee 

In response to a memorandum from 
Engineers Joint Council asking the So- 
ciety to name a representative to the 
new EJC-AIA Joint Committee, the 
Executive Committee nominated Charles 
H. Topping. When the new committee is 
formed, it will replace the ASCE-AIA 
Joint Cooperative Committee. 


ASCE Group Insurance Program 
Modified 


The tenth year of the ASCE Group 
Disability Plan begins next August. The 
administrators of the plan reported that 
the claim experience has been sufficiently 
satisfactory to warrant additional ben- 
efits and liberalization of certain under- 
writing rules without increasing the cost 
of the coverage, and proposed certain 
changes in the plan to accomplish this. 
After careful consideration the Executive 
Committee approved the recommenda- 
tions so that the benefits would be avail- 
able to policy holders. A brochure in- 
cluding the changes will be mailed by 
the administrators in July. 


ASCE Executive Committee takes time out for a photo during its Phoenix meeting. 
Seated (in usual order) are ASCE Vice President Waldo Bowman; President Louis R. 
Howson; and Vice President Samuel Morris. Standing are Vice Presidents Norman 
Moore and Francis Friel; Past Presidents Mason Lockwood and Enoch R. Needles; 


and Executive Secretary W. H. Wisely. 
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EUSEC Meets in New York City 


For the first time a conference of repre- 
sentatives of the Engineering Societies of 
Western Europe and the United States 
(EUSEC) convened in America. The 
Sixth Conference of EUSEC was held at 
the Hotel Roosevelt in New York City, 
April 28-May 2, with 45 delegates repre- 
senting 23 engineering societies in 14 
countries attending. 

Following several years of preliminary 
ground work, the three British Engineer- 
ing Institutions in 1948 invited the presi- 
dents and secretaries of the national en- 
gineering societies of Europe and the 
United States to meet together in London 
to determine ways in which their organi- 
zations could cooperate in furthering the 
purposes of their organization. The meet- 
ing in October 1948 was a success, and 
paved the way to a second meeting, again 
held in London, in September 1949, at 
which a constitution and operating pro- 
cedure were agreed upon. Since then con- 
ferences have been held in The Hague 
(1951), Paris (1953), and Copenhagen 
(1955). 

In a warm welcome to the delegates 
attending the Sixth Conference, ASCE 
President Louis R. Howson said: “His- 
tory has proved that engineering never 
has known boundaries. Our profession is 
such that our skills should not and, in- 
deed, cannot be confined to one com- 
munity, state, or nation. Members of 
the five American societies, which I rep- 
resent here, are today working all over 
the world. The same is true of the socie- 
ties and councils you represent in Euro- 


Participants in the highly productive Sixth EUSEC Conference, 
held in New York City, April 28-May 2, included representa- 


pean countries. If there were boundaries, 
we would not be meeting here today. In 
fact, there would be no EUSEC. I am sure 
you will find American engineers as en- 
thusiastie and energetic about EUSEC as 
their visitors from abroad. I weleome you 
to the United States and to the Sixth 
General Assembly of EUSEC.” 

Engineering education and 
have been given the most active atten- 
tion by EUSEC since its inception. Three 
assemblies have devoted attention to 


training 


these important subjects. The Proceedings 
of the Third EUSEC Conference on En- 
gineering Education, held in Paris in 
September 1957, are in print with special 
appendixes covering practices in Belgium, 
the United States, and the United King- 
dom. In the Proceedings are reports from, 
and appraisals of, the methods followed 
in the participating countries. The sub- 
jects covered include: (1) a glossary of 
terms used in engineering education and 
training, (2) general education before ad- 
mission to the university, (3) selection 
for admission to the engineering school, 
(4) education in the schools and universi- 
ties, (5) postgraduate education and train- 
ing, (6) practical training of the engi- 
neer, and (7) criteria for professional 
recognition. 

Other important topics given continu- 
ous consideration by EUSEC are: (1) 
abstracting and classifying engineering 
literature, (2) defining the terms “profes- 
sional engineer” and “engineering techni- 
cian,” (3) fostering and facilitating the 
exchange of lecturers, (4) establishing re- 


ciprocal arrangements for extending pro- 
fessional courtesies to society members of 
one country visiting the country of an- 
other society, and (5) reporting on the 
supply of and demand for engineers, so 
that they may be utilized to their fullest 
capacity. All these subjects were on the 
New York Conference agenda 

At the New York Conference Ove 
Guldberg, retiring general secretary of 
EUSEC and secretary of Dansk Ingenior- 
forening, formally transferred the man- 
agement responsibilities of EUSEC to the 
USA societies. William H. Wisely, Execu- 
tive Secretary of ASCE, was named gen- 
eral secretary, and O. B. Schier, secretary 
of ASME, became editor of the EUSEC 
Bulletin. Two engineering societies were 
admitted to EUSEC: Ordem dos Engen- 
hiros de Portugal and the Instituto de 
Ingenieros Civiles de Espana, and the 
delegates from these societies were seated 
and participated in the deliberations of 
the Conference. 

Participants in the New York Confer- 
ence of EUSEC included the following: 
BELGIUM 

Société Royale Belge des Ingénieurs et des 


Industriels 
Edmond Hianné, secretary 


DENMARK 
Dansk Ingeniorforening 
Axel Kristensen, authorized deputy 
Ove Guldberg, secretary 


FINLAND 
Samarbetsdelegationen Finland 
(Joint Committee representing Suomen Tek- 
nillinen Seura and Tekniska Foreningen i 
Finland) 
Aulis Junttila, president 
R. 8S. Halonen, secretary 


tives of 23 engineering societies in 14 countries—a fine exam- 
ple of international cooperation. 
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FRANCE 
Société des Ingénieurs Civils de France 
Georges Ville, secretary 


GERMANY 
Verein Deutscher Ingenieure 
Dr. Ing. H. Griinewald, secretary 


HOLLAND 

Koninklijk Instituut van Ingenieurs 
Ir. G, A, Tuyl Schuitemaker, president 
Ir. J. Ligthart, secretary 


Associazione Nacionale Ingeqgneri ed Architette 
Italiana 
Prof. Ing. Andrea Ferrari-Toniolo, delegate 


NORWAY 
Den Norske Inge niorfore ning 
Asbjorn Aass, president 
A. Nagell, secretary 
PORTUGAL 
Ordem dos Engenheiros 
Jose Freire d' Andrade, delegate 
SPAIN 
Instituto de Ingenieros Civiles de Espana 
José Vergara Doncel, delegate 
SWEDEN 
Svenska Teknologfoirening 
John Faerden, president 
Oskar Akerman, secretary 
S:gvard Strandh, special deputy 
SWITZERLAND 


Schweizerischer Ingenieur und Architekten 


Verein 
Georg Gruner, president 
Pierre Soutter, secretary 


UNITED KINGDOM 
Institution of Civil Engineers 
Sir Arthur Whitaker, president 
Alexander McDonald, secretary 
Institution of Mechanical Engineers 
Sir George Nelson, president 
Brian G. Robbins, secretary 
Institution of Electrical Engineers 
T. E. Goldup, president 
W. K. Brasher, secretary 


UNITED STATES 
American Society of Civil Engineers 
Louis R. Howson, president 
W. H. Wisely, secretary 
imerican Institute of Mining, Metallurgical 


and Petroleum Engineers 

Dr. A. B. Kinzel, president 

Dr. Joseph G. Gillson, authorized deputy 

Dr. E. O. Kirkendall, secretary 

{merncan Society of Mechanical Engineers 

J. N. Landis, president 

B. Schier, II, secretary 

American Institute of Electrical Engineers 

W. J. Barrett, president 

Robert H. Barclay, authorized deputy 

Hibshman, secretary 

J. J. Anderson, assistant secretary 

American Institute of Chemical Engineers 
George R. Holbrook, president 
Stephen J. Tyler, authorized deputy 
*. J. Van Antwerpen, secretary 
Uni'ed Engineering Trustees, Inc. 

W. J. Barrett, president 
Engineers’ Council for Professional Deve'op- 
ment (U.S.A.) 

Chairman, Morris D. Hooven (Past Presi- 
dent, ATEE) 

Chairman of U.S.A, delegation to EUSEC 
Conference on Education and Training, Dr. 
Thorndike Saville 

Engineers Joint Council (U.S.A.) 

Chairman, Enoch R. Needles (Past President 
ASCE) 

Chairman of Committee on International Re- 
lations, Gail Hathaway (Past President 
ASCE) 

Secretary of Engineering Manpower Com- 
mission and secretary to EUSEC Working 
Party on Supply and Demand, William T. 
Cavanaugh 


An invitation from the Société Royale 
Belge des Ingenieurs et des Industriels to 
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hold the next conference in Brussels committee consists of Paul Bastien, chair- 


was accepted for September 1960 or April man, and William H. Wisely, Edmond 
1961, with the exact date to be deter- Hianné, Ove Guldberg, A. Clifford Hart- 
mined by the Advisory Committee. The ley, and Dr. H. Grunewald. 


“Seven Wonders” Plaque Unveiled at Hoover Dam 


ASCE President 
Louis R. Howson un- 
veils “Seven Won- 
ders” plaque at 
Hoover Dam site in 
ceremony honoring 
the structure. W. A. 
Dexheimer (right), 
Commissioner of 
Reclamation, ac- 
cepts the plaque 
for the Bureau of 
Reclamation, which 
constructed Hoover 
Dam. Looking on is 
ASCE Vice Presi- 
dent Samuel Morris, 
who was master of 
ceremonies. 


Prominent engineers and representatives of the government are in the large crowd 
attending unveiling of the bronze plaque commemorating the selection of Hoover 
Dam as one of the seven modern civil engineering wonders of the United States. The 
plaque, hailing the structure as “the world’s highest dam.” is mounted in a con- 
crete pedestal on the upstream parapet wall atop the dam on the Nevada-Arizona 
boundary. Shown in the speaker's stand is ASCE Vice-President Samuel B. Morris, 
former chief engineer and general manager of the Los Angeles Department of Water 
and Power. Mr. Morris was master of ceremonies. 
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AIChE Becomes Fifth Founder Society 


Attending ceremony connected with the signing of Founders’ Agreements were 
(seated, in usual order): David W. R. Morgan, past president of ASME, representing 
President James N. Landis; Augustus B. Kinzel, president of AIME; Walter J. Barrett, 
president of AIEE and also of UET: George E. Holbrook, president of AIChE; and Louis 
R. Howson, president of ASCE. Standing are Secretaries O. B. Schier II, ASME; Ernest 
O. Kirkendall, AIME; Steven W. Marras, UET; F. J. Van Antwerpen, AIChE; and Wil- 
liam H. Wisely, ASCE. AIEE Secretary Nelson Hibshman was unable to be present. 


Induction of the American Institute of 
Chemical Engineers as a Founder Society 
by United Engineering Trustees, on May 
1, marked the first time in forty-two years 
that a national engineering society has 
been admitted to membership in the 
group. Formal approval voted by the 
American Institute of Electrical Engi- 
neers, meeting in Washington, D. C., on 
April 30, concluded agreement of the 
Founder Societies. The other signatories 
were ASCE, which voted approval 
through the Executive Committee at its 
recent Phoenix meeting (page 71), the 
American Society of Mechanical Engi- 
neers, and the American Institute of Min- 
ing, Metallurgical, and Petroleum Engi- 
neers. 

The AIChE, which is celebrating its 
golden jubilee this spring, was founded 
in Philadelphia in 1908 to advance the 
theory and practice of chemical engineer- 
ing. In half a century it has grown from 
500 members to over 18,000 members. 
AIChE will join the other four Founder 
Societies in establishing its headquarters 
in the new United Engineering Center. 


How Can an ASCE Convention Serve You Best? 


This is the question the Society’s Com- 
mittee on Meetings asks and answers in 
an arresting leaflet prepared to stimulate 
interest in ASCE meetings and Conven- 
tions. Noting that “The old characteriza- 
tion of the convention as a place to get 
away from routine and ‘blow off steam’ 
is as out of date as the coach and four,” 
the leaflet goes on to say that conven- 
tions these days “are planned to expand 
the professional horizons of those who 
attend, and make the process pleasant.” 

Unfortunately, the committee finds, 
“continuous improvement can be charted 
in most every element of the convention 
—except in that all-important factor, the 
conventioneer. Too many engineers who 
could profit from the opportunities of con- 
vention attendance are not attending,” it 
says, “and many who do attend fail to 
get the most out of their attendance.” In 
the belief that both types should review 
a few characteristics in which engineers 
take pride and see how they apply to 
convention attendance, the Committee 
on Meetings has given some tips for the 
intelligent conventioneer. Its suggestions 
follow: 


The Engineer Is Decisive 
An engineer makes his bread and but- 


74 (Vol. p. 446) 


ter with his ability to make decisions. 
Yet when it comes to deciding to attend 
a convention, procrastination and inde- 
cision set in, often without consideration 
of the factors on which a clear, early de- 
cision could be made. Early decisions 
clear the way for an enjoyable conven- 
tion attendance. 


The Engineer Is a Planner 

An engineer takes pride in his ability 
to plan years ahead, so that the need 
of some future date can be met. Yet a 
frequent comment is, “I intended to go, 
but at the last minute couldn’t make ar- 
rangements to get away from the office.” 
Planning should proceed from the very 
day a decision to attend is reached. 


The Engineer Is a Traveler 

In conduct of their profession, engi- 
neers span the globe, and take frequent 
business trips in stride. Yet when it comes 
to advance reservation of hotel rooms 
for a convention, or for air space neces- 
sary to meet a certain time schedule, dis- 
appointments are in store for the man 
who arranges his travel late or incom- 
pletely. Hotel rooms can be reserved 
early—and cancelled if plans to attend 
must be cancelled. The same holds for 
air or train reservations. Early reserva- 
tion requests should be specific about the 
type of facilities desired. A contented 


traveler is the one who finds needed 
facilities reserved and awaiting his use. 
An Engineer Is a Scholar 

Continuing training is essential to pro- 
fessional competence, we are told time 
and again. The firm base of the ASCE 
Convention is the strong program which 
presents new information, with all the 
enthusiasm of the man who has gener- 
ated that new knowledge. To make the 
most of this happy circumstance, it is 
prudent to study the Convention pro- 
gram in advance, and to schedule time 
for attendance at events of special in- 
terest. 
An Engineer Is a Businessman 

In the conduct of his profession, the en- 
gineer must be businesslike in his isola- 
tion of a problem and an attempt to find 
practical answers. Before attending the 
Convention, it pays to jot down notes on 
a few current perplexing problems being 
faced in your own office. With this prepa- 
ration, you quite often find the man with 
the answers when you attend the Con- 
vention. Also it is possible to get a quick 
look at current procedures or methods 
being used by others in your specialty. 


An Engineer Enjoys Wide Acquaintance 


Because of the many contacts an engi- 
neer must establish, in the line of his 
professional activities, it is inevitable 
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that he will run into old friends and 
acquaintances at the Convention, and 
make a lot of new contacts also. This is 
one very important aspect of attending, 
indeed! A proved aid to such pleasant 
and profitable visits is to drop a note, in 
advance, to each man you want particu- 
larly to see at the Convention, suggesting 
that you will call him at the Convention, 
or even setting a specific time for a chat, 
or “bull session” with several friends. 
When you arrive at the Convention, 
check the list of those registered, get in 
touch with those you want to see. Capi- 
talize on social functions of the Conven- 
tion. This provides a splendid oppor- 
tunity to get a group together (and still 
not be caught with a large entertainment 
check). Scratch down the names of new 
acquaintances, and their professional con- 
nections. Most people who “just can’t re- 
member a name” do not avail themselves 
of this simple aid. 


ASCE was urged to step up its research 
activity at a meeting of the Technical 
Procedure Conference held in Memphis 
on May 1 and 2. Dr. Arthur T. Ippen, 
vice-chairman of the Society’s Commit- 
tee on Research and professor of civil 
engineering and director of the Hydrody- 
namics Laboratory at the Massachusetts 
Institute of Technology, reminded the 
group that, “Fundamental research to- 
day is applied research tomorrow, and 

. applied research today is design 
practice tomorrow. 

Dr. Ippen also reported some recom- 
mendations for more research his com- 
mittee has made to the Board of Direc- 
tion. These recommendations include: 
(1) more publicity for Society research 
activity in the Civil Engineering field, 
(2) research conferences, (3) graduate re- 
search fellowships, (4) a research and de- 
sign digest, and (5) a research department 
at Society Headquarters. The recom- 
mendations were enthusiastically en- 
dorsed by some fifty key Society mem- 
bers attending the meeting. 

The Technical Procedure Conference 
provides an annual opportunity for So- 
ciety officers and the leaders of the four- 
teen Technical Divisions to get together 
for an exchange of ideas and information. 
Although little formal action is taken 
at these sessions, the TPC acts as a 
sounding board and has been indirectly 
responsible for many changes resulting in 
smoother and more efficient operation of 
the Divisions and the Society. Some 
twenty subjects came up for discussion 
at the two-day meeting. Presiding were 
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An Engineer Enjoys Living 


Such a businesslike approach does not 
preclude enjoyment of Convention at- 
tendance. It is reported (to make the 
point) that it was an engineer who first 
exclaimed, “All work and no play makes 
Jack a dull boy!” 

Participation in Convention social 
events can be enjoyed most with a little 
advance planning. Arrange in advance 
which events you will attend, and with 
whom. Plan table arrangements, so you 
can be with the people with whom you 
want particularly to spend more time. 
For free evenings, try to take some time 
from preparing reports and answering 
urgent correspondence to enjoy some en- 
tertainment—with a congenial group. 
This too takes some planning, and ar- 
rangement in advance with those who 
would make good company. 


More Research Urged at TPC Conference 


ASCE Vice-Presidents Francis 8. Friel, 
Philadelphia consultant, and Samuel B. 
Morris, consultant to the Los Angeles 
Department of Water and Power. 

In trying to best serve their member- 
ship, the Divisions constantly face prob- 
lems, such as how to attract attention at 
the various conventions and conferences; 
planning committee meetings for most 
effective operation; and planning and 
conducting Technical Division confer- 
ences. 

thirteen-step procedure that has 
been useful in planning the Structural Di- 
vision participation in the October Con- 
vention was outlined by Leo H. Corning, 
chairman of the Structural Division’s Ex- 
ecutive Committee. The eight sessions, 
which will be co-sponsored by the Inter- 
national Association of Bridge and Struc- 
tural Engineers, the Engineering Me- 
chanies Division, and the Structural Di- 
vision, will feature fourteen papers by 
domestic authors and thirteen by foreign 
authors. At this point co-sponsorship 
received a strong vote of confidence by 
the engineers attending the conference. 
The elimination of competition, which 
results in larger audiences, was believed 
to be one of the greatest single advan- 
tages of joint sponsorship. Successful 
meetings do not just happen, Mr. Corn- 
ing informed the group; they are the re- 
sult of strong programs, thorough plan- 
ning, and advance publicity. 

Technical committee chairmen were 
urged by Harold M. Martin, chairman of 
the Executive Committee of the Hy- 
draulics Division, to have planning meet- 


Some conventions have the problem of 
overindulgence. The only  overindul- 
gence with which ASCE Conventions 
contend is too much work. It is sad to see 
a man travel across the country, spend 
solid hours in meetings and working on 
reports, then get back on the plane and 
return home—without even looking out 
of the hotel, or attending the social 
events in the hotel. To get the most out 
of Convention attendance, some recrea- 
tion should be provided for in advance, 
even if it takes another day away from 
the office. 


An Engineer Can Get More Value 


Take a look at any recent Convention 
program. See the many opportunities of- 
fered to the man who can, and will, plan 
his own time and participation to make 
the most of this Convention attendance. 
Real values await your initiative. 


ings very early in the year. The Division 
newsletters, Mr. Martin explained, then 
could be used to inform members of the 
various planned activities of their Divi- 
sion. It was also emphasized that early 
planning of this nature simplifies matters 
involving the budget. 

A topic of interest to many members 
of the Society—Division Conferences— 
was described as having a three-point 
value in a discussion, led by Reginald J. 
Sutherland, secretary of the Executive 
Committee of the Air Transport Division. 
In addition to providing a program of 
concentrated topics, the Technical Divi- 
sion Conferences give the Local Sections 
a chance for cooperation in the form of 
joint sponsorship. It is also believed that 
this type of meeting attracts more Junior 
Members than do Conventions. 


Okie L. Pickering (left), president of Mid- 
South Section’s Memphis Branch, greets 
Francis S. Friel, Vice-President of ASCE 
and chairman of Technical Procedure 
Conference, at TPC meeting in Memphis. 
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Technical Publications, one of the most 
valuable services ASCE offers its mem- 
bers, was another of the topics discussed. 
The reviewing procedure currently being 
used by the Engineering Mechanics Divi- 
sion for technical papers was reported by 
Daniel C. Drucker, vice-chairman of the 
Division’s Executive Committee. Other 
technical journals are receiving papers 
that could and should be published by 
ASCE, Professor Drucker noted. The 
elimination of Transactions and the im- 
provement of Proceedings, which would 
then become the permanent record of 


Society publication, was suggested as one 
possible way of attracting more authors 
to ASCE. The ASCE Committee on Pub- 
lications will receive Professor Drucker’s 
suggestions for further study. 

The budget, a subject of much interest 
to all attending the meeting, was intro- 
duced by Vice-President Friel who is also 
the chairman of the Budget Committee. 
Mr. Friel informed the group that the 
Society is currently operating on a budget 
of $1,500,000, of which $125,000 is allo- 
cated to the Technical Divisions. He 
mentioned that additional financial re- 


quests are often met during the year, and 
suggested that the Divisions should con- 
sider submitting financial requests as 
soon as the need for them arises rather 
than postponing possible improvements 
in the operation of the Divisions. 

While profiting from the Conference, 
the group had a chance also to enjoy 
Southern hospitality. The Memphis 
Branch of the Mid-South Section, under 
the guidance of its president, O. L. Pick- 
ering, arranged a luncheon as well as a 
delightful evening for the visiting engi- 
neers. 


President Howson has announced 
the annual awards to Student Chapters 
for superior work during 1957. Fifteen 
Student 
Certificates of Commendation, and 55 
Chapters have been honored with Letters 
of Honorable Mention. Chapters win- 
ning Certificates for their outstanding 


Chapters have been awarded 


work are: 


Southern Region 

Virginia Military Institute (22nd time) 
Alabama Polytechnic Institute 

The Citadel 


Middle Atlantic Region 

Michigan State University 

Ohio Northern University (3rd time) 

Carnegie Institute of Technology (16th 
time) 


Western Region 

California Institute of Technology (7th 
time) 

University of Utah (3rd time) 

State College of Washington 


Northeastern Region 

Cooper Union (7th time) 
Northeastern University (12th time) 
University of Vermont 


North Central 

University of Notre Dame (4th time) 

South Dakota State College (9th time) 

Missouri School of Mines and Metallurgy 
(5th time) 


Letters of Honorable Mention com- 
mending Student Chapters for their ex- 
cellent work go to the following schools: 


Southern Region 
Texas A & M 
Texas Technological College 
University of Florida 

Texas Western College 
University of Virginia 
Virginia Polytechnic Institute 
North Carolina State College 
Mississippi State College 
Duke University 
Louisiana State University 
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ASCE Commends Student Chapter Work 


Georgia Institute of Technology 
Howard University 


Viddle Atlantic Region 
University of Cincinnati 
Drexel Institute of Technology 
Bucknell University 
University of Michigan 

Johns Hopkins University 
University of Detroit 
University of Delaware 
Pennsylvania State University 
University of Akron 
University of Maryland 


North Central Region 
Kansas State College 
University of Louisville 
University of Nebraska 
University of Wisconsin 
Oklahoma State University 
Marquette University 
Washington University 
University of Illinois 

Iowa State College 
University of Missouri 
University of Kentucky 
Illinois Institute of Technology 


Northeastern Region 

University of New Hampshire 
University of Maine 

Newark College of Engineering 
Massachusetts Institute of Technology 
Norwich University 

Syracuse University 

Rutgers University 

Tufts University 


Western Region 

University of Arizona 

University of Colorado 

Oregon State College 

University of Washington 

University of California 

University of Denver 

University of Idaho 

University of Southern California 

Stanford University 

Utah State University 

University of Nevada 

South Dakota School of Mines & Tech- 
nology 

Montana State College 


Three Certificates are authorized for 
award by the President in each of the 
five geographical regions into which the 
134 Chapters, two evening divisions, and 
four branch Chapters are divided for ad- 
ministrative purposes. The Committee on 
Student Chapters has devised a formula 
which is used to determine the number 
of Letters of Honorable Mention. This 
formula is applied systematically but in- 
dependently in each region. 

Enthusiasm in Chapter programs and 
increased understanding of the purpose 
of the Chapters are evident in the keen 
competition for these annual awards. Ac- 
tive participation in Chapter work leads 
to equally lively participation in Local 
Section activities after graduation Con- 
gratulations to the Chapter members 
responsible for the 1957 awards. 


ASCE QUARTERLY ENGINEERING 
SALARY INDEX 


Consulting Firms 


City Current Last QuARTER 
Atlanta . 1.11 
Baltimore .....-s- 1.11 1.11 
Bostom ....- 1.13 
Denver . 1.19 
Houston. 1.12 1.08 
Kansas City .....-. 1.14 1.14 
Los 1.16 1.16 
New York 1.20 1.17 
Pittsburgh 0.93 0.93 
Portland (Ore.) .... - 1.15 1.15 
San Francisco .....-. 1.17 1,18 
Seattle 1.06 1.07 


Highway Departments 
Current Last QUARTER 


REGION 

I, New England ... . 0.85 0.88 
II, Mid. Atlantic... . 1.17 1.15 
Ill, Mid. West ....-.- 1.15 1.24 
IV, South . 1.07 1.02 
Dar Wet . 1.15 1.15 


salaries in effect as of 


Figures are based on : 
Nov. 15, 1957. Base figure, the sum of Federal 
Civil Service, G. 8. Grades 5, 7, and 9 for 
1956, is $15,930. 
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Dean Weidner’s Convention 
Address Available 


A provocative address given at the 
Chicago Convention, entitled “An Ama- 
teur’s Viewpoint on Sputniks-Flopniks— 
and the Future of the United States,” by 
C. Ken Weidner, M. ASCE, dean of the 
engineering faculty at the American Uni- 
versity of Beirut, Beirut, Lebanon, at- 
tracted unusual comment. The address 
had been delivered a few days prior to 
the Convention at the Industry Military 
Conference. A limited number of Dean 
Weidner’s manuscript has been obtained, 
and as a service to members single copies 
will be sent without charge if request is 
made to the Executive Secretary. 

Dean Weidner has a long background 
of experience in naval, railroad, airplane, 
and atomic construction in the United 
States, plus service in the Navy during 
World War II. His residence and work at 
the American University of Beirut for the 
past seven years have given him a unique 
opportunity to look at America through 
the eves of a “foreigner.” His address is 
directed to answering the question, “How 
do we survive as a nation which believes 


9” 


in... democracy and Christianity? 


ASCE Manual on 
Sanitary Landfill 


A committee of the Sanitary Engineer- 
ing Division, under the chairmanship of 
Desso T. Mitchell, of Columbus, Ohio, 
has been working for several years on 
the preparation of a Manual of Engi- 


neering Practice on Sanitary Landfill. 


Before the Manual is published in its 
final form the Board of Direction will 
appreciate having the critical comment 
of competent authorities for the atten- 
tion of the Manual committee. A very 
limited number of copies of the complete 
Manual are available for review. The 
copies may be kept for two weeks. Com- 
ments must be mailed to Society head- 
quarters before July 15. 


ASCE Membership as of 
May 9, 1958 
Members ...... . . 9,947 
Associate Members . .13,676 
Junior Members . 17,221 
Honorary Members .... 44 
Total . .40,964 
(May 9, 1957 . 39,712) 


For Editorial Evcellence 
Class, Institutional § Professional Papers 
1958 AWARD OF MERIT 


Civil Engineering 

For Outstanding Series of Articles 

published during the period ending 

DECEMBER 31. 1957 


of the Twentieth Annual 


Editorial Competition 


Conducted by 
IMDUSTRIAL MARKETING 


Another Editorial Award 
For “Civil Engineering” 


“Civil Engineering” is the pleased re- 
cipient of the 1957 Award of Merit in the 
twentieth annual editorial competition 
conducted by “Industrial Marketing.” 
The award, given in the class of “Insti- 
tutional and Professional Publications,” 
is made for the “best series of articles.” 
Honored is “The Engineer Through the 
Ages,” Prof. James. K. Finch’s exciting 
series of thirteen articles, published be- 
tween February 1957 and March 1958. 
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Division Doings 


Hydraulics Conference at Atlanta 

The Hydraulics Division’s seventh an- 
nual conference—set for Atlanta, Ga., 
August 20-22—should be on the calendar 
of every engineer interested in hydrology, 
fluid mechanics, or applied mechanics. 
The three full days of technical sessions 
will feature a wide variety of papers by 
some of the country’s outstanding ex- 
perts. The complete program, together 
with necessary registration forms, is 
scheduled for the July issue. Later a spe- 
cial brochure will be mailed to all Divi- 
sion members. 

One of the South’s finest hotels, the 
Atlanta Biltmore, has been selected as 
the conference headquarters. Conven- 
iently close to the Georgia Tech audi- 
torium, which will be used for the tech- 
nical sessions, the Biltmore is the logical 
focal point for the informal social life 
that traditionally characterizes such con- 
ferences. By arrangement with the con- 
ference committee, a block of air-condi- 
tioned rooms will be offered at special 
rates: $7.00 single and $10 double (fam- 
ily plan). For those who include the con- 
ference in their family vacation plans, it 
will be good news that the “family plan” 
includes wives and all children under 21. 
There will be free parking for delegates 
on the hotel grounds. For those wishing 
other accommodations there are many 
other fine hotels and motels convenient 
to conference headquarters. A list of these 
alternative accommodations is available. 

The Georgia Tech Architecture Audi- 
torium, where the technical sessions will 
be held, is air conditioned, acoustically 


excellent, and in every way ideal for con- 
ference use. Within easy reach of the au- 
ditorium are some of the Institute’s new- 
est and finest facilities, including beau- 
tiful Price Gilbert Library, the Rich Elec- 
tronic Computer Center, and the State 
Engineering Experiment Station. A con- 
ducted tour of the Hydraulics Laboratory 
is one of the scheduled program features. 

The only scheduled meal function for 
members and guests will be a banquet in 
the Biltmore’s Georgian Room on August 
21. The banquet will be preceded by a 
cocktail hour through the courtesy of 
friends of the Georgia Section—joint host 
with Georgia Tech to the conference. 
The after-dinner program will be non- 
technical and guaranteed to appeal to all. 

Needless to say, the ladies have not 
been forgotten in making conference 
plans. They will be taken on tours and 
to teas, and given a chance to shop in 
some of Atlanta’s excellent stores. On the 
agenda for the children are picnics and 
games and supervised fun of all kinds. 

Atlanta offers the visitor a unique com- 
bination of the historical past and the 
dynamic present. Ringed by lakes— 
among them the great reservoirs formed 
by Allatoona and Buford dams—it is in 
the center of a scenic, recreational area. 
Not too far away are cool retreats in the 
Great Smokies and Blue Ridge Moun- 
tains. Incidentally, those who are afraid 
that Atlanta in the summer may be on 
the hot side should remember that it is 
the highest large city east of Denver, and 
that summer temperatures there are actu- 
ally lower than in many of our cities. 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication) 


The benefits of travel were shared with 
the Central Illinois Section by C. W. 
Klassen, speaker at the Section’s April 
dinner meeting. Mr. Klassen, chief 
sanitary engineer with the Illinois De- 
partment of Health and technical secre- 
tary of the Sanitary Water Board, based 
his talk on his recent work as consultant 
to the Japanese government, the Chinese 
Nationalist government on Formosa, and 
the British Colonial Service in North 
Borneo. Mr. Klassen’s trip was in con- 
nection with water supply and sewage 
problems, and he illustrated his lecture 
with slides showing some of the areas in 
which he worked. 


The younger generation of engineers 
was honored at the Cincinnati Section’s 
April meeting. James H. Hatton, Jr., and 
John T. Gaunt, civil engineering seniors 
at the University of Cincinnati, received 
the Section’s annual awards in recogni- 
tion of outstanding work. Alfred Bowald, 
the winner of the Daniel V. Terrell 
Award preliminary competition, was 
chosen to represent the Section in the 
finals with his paper, “Should ASCE 
Membership Grades Be Modified?” New 
Section officers, elected at the meeting, 
are: W. G. Hamlin, president; A. C. An- 
drews, vice-president ; Erwin R. Bretscher, 
secretary; and Jack L. Witherow, treas- 
urer. A. H. Hunter, chief of soils and 
foundations for A. M. Kinney, Inc., gave 
an interesting talk on his road construc- 
tion experience in Central America. 


Southern hospitality was extended to 
a number of out-of-town guests at the 
Georgia Section’s April meeting. The 
visitors included Francis Friel, ASCE 
Vice-President, Zone II; John Voorhees, 
chairman of the Committee on Local Sec- 
tions; Don Mattern, ASCE Director for 
District 10; and members of eight other 
Sections. Mr. Friel was the speaker, and 
he discussed three important Society ac- 
tivities: unity, classification of member- 
ship, and the new United Engineering 
Center. Keeping current with satellite 
developments, :the Savannah Branch re- 
cently heard a: talk by Capt. Warren L. 
Hurst, officer in charge of Fort Stewart’s 
Project Vanguard Station. Captain Hurst 
outlined his part in the satellite program 
which is being conducted in connection 
with the International Geophysical Year. 


The Hawaii Section’s March meeting 
was devoted to both local and interna- 
tional affairs. Providing the international 
flavor were ten irrigation engineers from 
Japan, visiting Hawaii and the mainland 
to observe reclamation projects under the 
International Cooperation Administration 
program. Closer to home, Frank Lom- 
bardi, territorial planning director, spoke 
on the role of “The Engineer in Terri- 
torial Planning.” This talk was especially 
pertinent as a Territorial Planning Office 
was established at the past session of the 
legislature. 


Full and interesting agenda marked re- 


Practical knowledge of testing machinery is gained by members of Akron Section 
on inspection trip to Macomber, Inc., in Canton, Ohio. Under test here by resident in- 
spectors of Pittsburgh Testing Laboratories is a 32-ft Macomber V-beam:; failure 
occurred at 2.47 times the published load capacity for this unit. Gauges beneath 
bottom chords showed deflection well within allowable limits. April 3 meeting 
included a tour of Macomber’s Fairhope and Carnahan Plants in Canton, and a 


dinner and program. 


cent Illinois Section weekly luncheon 
meetings. A report and summary of re- 
sults were given by Bertold Weinberg 
on the Section’s survey, “Career Satisfac- 
tions and Expectations Among Civil En- 
gineers in Illinois.” George Uitti pre- 
sented a fascinating and vividly illus- 
trated lecture on “Earthquake Damage in 
Mexico City.” Mr. Uitti dealt with the 
1957 earthquake which he had observed. 
For another program, John O. Miller, of 
the American Steel and Wire Company, 
spoke on “The Protection of Highways— 
Guard Rails,” discussing the effectiveness 
of various types of guard rails. 


At the March meeting of the Inter- 
mountain Section, Robert Huefner, of the 
University of Utah, and Lew Wangsgard, 
of Utah State University, were announced 
winners of the Section’s student paper 
contest. Mr. Huefner’s paper dealt with 
“Preliminary Traffic Assignment,” and 
Mr. Wangsgard’s discussed “Relative Fac- 
tors of Crushed and Rounded Aggregate 
in Concrete.” Each winner received $50 
to attend the Pacific Southwest Council 
Conference in Phoenix, Ariz. The featured 
speaker was A. F. Lorton, director of pub- 
lic relations for the Pacific Northwest 
Pipeline Corporation. Mr. Lorton spoke 
on the construction of the pipeline from 
the Four Corners area to the Pacific 
Northwest. 


A tour of the Forbes Air Force Base at 
Topeka, Kans., highlighted the April 14 
meeting of the Kansas Section. On the 
tour, members observed the full length 
of the flight line. At the meeting after 
the tour, Col. Edward Scheele gave an 
illustrated lecture on the mission of the 
Strategic Air Command and explained 
how the Forbes base assisted in fulfilling 
that mission. Of interest to all was the 
film, “More Precious than Gold,” pre- 
sented at the April 21 meeting. The film 
depicted the manufacture of steel prod- 
ucts from raw material to finished prod- 
uct. 


At a joint April meeting of the Lehigh 
Valley Section and the Lehigh University 
Student Chapter, members heard Execu- 
tive Secretary William H. Wisely. In a 
discussion of “Engineering Unity,” Mr. 
Wisely mentioned some of the problems 
encountered by the Engineers Joint Coun- 
cil. 


Joining forces with the Maine Associa- 
tion of Engineers, Maine Section mem- 
bers recently toured the “Sage” project, 
a radar installation covering the Bangor 
area of the Air Defense Command in 
Topsham. The tour included the power 
house, electronic computer section, and 
communications section of the installa- 


June 1958 * CIVIL ENGINEERING 


4 
23 
4 
4 
3 
| 
3 
4 
4 
: 
4 
3 
i 
4 


~ COST TO RECLAIM: 
LESS THAN $5 


Kodagraph Autopositive Paper strengthens line detail, 
drops out stains—turns old drawings into new ones. 


Saved: $195 in Redrafting costs by making a 


EFORE you retrace another soiled or weak 

line drawing ask your print room or local blue- 
printer to figure the cost of making a Kodagraph 
Autopositive Paper intermediate. 


The saving in dollars, even with the smallest 
drawing, is reason enough to end the retracing 
chore for good. The line detail on an Autopositive 
intermediate, unlike a pencil drawing’s, won't 
smudge or smear when it’s pulled from the files... 
will remain legible even after being used hundreds 
of times for reference or printmaking. 


The smartest move, of course, is to make an 
Autopositive Paper intermediate of every drawing 
in your active files. Use these for all reference work 
and printmaking. This way you'll protect your 
valuable originals, and get top-quality prints time 
after time. 

FREE: Write today for your copy of “New tech- 


niques... new savings with Kodagraph Reproduc- 
tion Materials.” Jam-packed with valuable tips on 
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Kodagraph Autopositive Paper intermediate 


saving drafting time, protecting drawings, getting 
better prints. 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 


Kodagraph 
Reproduction Materials 


eeeeeeee MAIL COUPON FOR FREE BOOKLET « 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, 
Rochester 4, N.Y. 

Gentlemen: Send me a free copy of your 
booklet on Kodagraph Reproduction Materials. 


Name 


Position 


Company 


Street 


City Zone 


State 
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Outstanding civil 
engineering seniors 
receive St. Louis 
Section annual 
awards. Erwin E. 
Bloss (left), vice- 
president of Section, 
presents Certificates 
of Awards to C. P. 
Ringenberg, Rolla 
School of Mines, 
and M. W. Lammer- 
ing, Washington 
University. 


tion. Col. H. C. Nelson, commanding of- 
ficer of the “Sage” project, briefed the 
group on the installation. A movie of the 
transmountain pipeline extending from 
Edmonton, Alberta, to Vancouver, Brit- 
ish Columbia, was shown. 


Members of the Maryland Section 
gained new insight into the government’s 
role in planning for the future at their 


April meeting. M. E. Scheidt, director of 
the Baltimore Regional Planning Coun- 
cil, spoke on “The Changing Face of 
America.” In his talk, Mr. Scheidt, con- 
centrated on plans for Baltimore and its 
metropolitan area—the subject of much 
study and discussion in the past few 


years. 


The Junior Member Forum of the Met- 
ropolitan Section met on May 7 to choose 


new officers for 1958-1959. They are: 
Harry P. Rode, president; J. M. De 
Salvo, first vice-president; Howard Grill, 
second vice-president; Robert Perry, sec- 
retary; and Harry Morgan, treasurer. A 
feature of the meeting was the showing 
of Western Electric’s color film on the 
construction of the Distant Early Warn- 
ing Line. Introducing the film was Stanley 
Rosanoff, supervising engineer with See- 
lve Stevenson Value and Knecht. Mr. 
Rosanoff, who has worked on the DEW 
project, described his experiences in the 
Arctic. 


Miami Section members were treated 
to an informative evening of papers and 
speeches at their April meeting. Univer- 
sity of Miami students presented three 
papers in the Section’s annual prize-pa- 


Panama Section engineers entertained three distinguished visitors at their March 
meeting. Hosts and guests (shown left to right) are: Col. H. M. Arnold, Lieutenant 
Governor of the Canal Zone: S. C. Hollister, dean of School of Engineering, Cornell 
University; R. J. Risberg, Section president; Francis Friel, ASCE Vice-President and 
Philadelphia consultant; and E. S. Randolph, industrial engineer of Baton Rouge, La. 
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per competition. Gerald Cravetz won the 
$25 award for his paper on “Artificial 
Nourishment as a Means to Control 
Beach Erosion.” The principal speaker, 
Don Mattern, ASCE Director, discussed 
national unity among engineers. 


Interesting facts on the Trinity River 
development were explained to members 
of the Mid-South Section’s Memphis 
Branch at the regular April meeting. 
George E. Tomlinson, assistant chief of 
the Division of Project Development of 
the Bureau of Reclamation, spoke on 
“Trinity River Water Put to Use.” The 
Trinity River Project—part of the Cen- 
tral Valley Project of California—was 
authorized in 1955. It will cost $260,000,- 
000 and include a 537-ft-high earthfill 
dam, the highest in the world. 


As guests of Fort Belvoir, Va., mem- 
bers of the National Capital Section had 
a recent opportunity to’ tour the base. 
Army personnel explained the installa- 
tions, which included the Redstone Mis- 
sile Site, the Nike and carbon dioxide 
generating sites, the Infra-Red Nite Vi- 
sion section of the Engineering School, 
and the Army Atomic Package Power 
Reactor. 


The Nebraska Section has elected its 
new officers for the coming year. They 
are: Kenneth B. Lucas, president; Na- 
thaniel W. Beezley, senior vice-presi- 
dent; Lawrence E. Miller, junior vice- 
president; and Paul R. Nyquist, sec- 
retary-treasurer. Taking over editorial 
responsibilities for the Section’s pub- 
lications is James D. Kissell. 


Traveling via movie to Lake Pontchar- 
train, members of the Philadelphia Sec- 
tion saw a sound-film at their April meet- 
ing, showing the construction of the Lake 
Pontchartrain Causeway. Charles B. Kies- 
sel, Jr., manager of the prestressed con- 
crete division of the Raymond Concrete 
Pile Company (now a division of Ray- 
mond International), complemented the 
film with a discussion of the many unique 
facets of the project. 


The Sacramento Section, one of the 
most active groups in the Society, has 
added another first to its accomplish- 
ments—institution of a “Future Engi- 
neers’ Day.” The program for the occa- 
sion, written on the theme—‘What Does 
an Engineer Do?”—was aimed at poten- 
tial engineers, now of junior high school 
age, to interest them in becoming the 
engineers of tomorrow. The program, well 
attended and well enjoyed, was held at 
one of the Section’s stimulating weekly 
luncheon meetings. 
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48 state highway departments list 
new-type concrete in their specifications 


Nationwide, state highway departments now have speci- 
fications to cover one or more advances that make today’s 
concrete new-type. More and more states require design 
features like air entrainment and sawed joints for all 
new concrete construction— pavement and structures. 

Through your work, you are keenly aware of these ad- 
vances. You may have been active in their development. 

But what about the public? The average driver doesn’t 


yet realize or appreciate what these advances mean to 
him in terms of increased comfort and safety. And that’s 
where PCA’s new national advertising takes a hand... 
to help you tell this story of today’s new, smoother- 
riding concrete to the people who drive your highways. 

The support of an informed public can help speed 
the big highway job . . . especially in the planning and 
building of the Interstate System. 


PORTLAND CEMENT ASSOCIATION ee} 


A national organization to improve and extend the uses of concrete 
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With the Student Chapter at Washing- 
ton University as host, St. Louis Section 
members were treated, on April 16, to a 
varied and interesting program, dealing 
mainly with engineering education. Stu- 
dent Chapter President J. P. Hartman 
presented the first talk, “The Changing 
Civil Engineering Curriculum at Wash- 
ington University,” emphasizing the need 
for a five-year course. Milton Lammering 
discussed the ethical and unethical ap- 
proaches of business recruiters and ad- 
vised engineering students to study job 
offers carefully with thought to the fu- 
ture. In a talk on Washington University’s 
research and graduate programs, Fred 
Reiff used the example of stream pollu- 
tion, on which the university has worked. 
The final talk on “The Design and Con- 
struction of a Plywood Bent,” was given 
by Henry Edinger and Don Kiselewski, 
who showed illustrative slides. 


At its March meeting, the newly 
formed Redwood Empire Branch of the 
San Francisco Section heard John Rinne, 
ASCE Director, discuss the relationship 
between the local and national organiza- 
tion. Mr. Rinne described some activities 
which will benefit members through the 
new Branch. 


The Seattle Section was brought up to 
date on Student Chapter activities at its 
annual joint meeting with the Student 
Chapter from the University of Wash- 
ington. Two papers were read by seniors 
at the university, and Bill Pye’s paper on 
“A Rapid Transit Monorail” was awarded 
first prize. Mr. Pye represented the uni- 
versity at the Northwest Conference of 
Student Chapters. Fred J. Matthies’ en- 
try in the Daniel Mead prize paper com- 
petition, “What Procedures Can be Used 
in Negotiating for Engineering Services 
to Eliminate Competition on a Price Ba- 
sis?” was read to the members. 


The advisability of forming a local 
technical group for Spokane Section 
members interested in hydraulics and ir- 
rigation was tested at a recent meeting 
arranged by John Mangan. Engineers 
representing government and municipal 
offices in the areas were present to hear 
C. E. Withers, mechanical engineer in the 
Penstock Division of the Bureau of Rec- 
lamation, speak on water-hammer prob- 
lems in penstock and pump-discharge 
lines. However, it was decided to hold 
such meetings when practical, rather than 
to schedule a set series. 


The Branches of the Tennessee Valley 
Section continued active in March. Mem- 
bers of the Knoxville Branch heard 
Nathan W. Dougherty moderate a panel 
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on “Ethics and Professional Registra- 
tion.” Panel members were Harry Wier- 
sema, assistant to the chief engineer of 
the TVA; Thomas Rentenbach, of the 
Rentenbach Engineering Company; and 
Armour Granger, dean of the College of 
Engineering at the University of Tennes- 
see. At the Oak Ridge Branch meeting, 
E. A. Whitehurst, director of highway re- 
search for the Tennessee Highway De- 
partment, spoke on the Interstate High- 
way Program, with emphasis on the pur- 
pose of the program in Tennessee. ASCE 
Director Don Mattern reported on the 
ASCE Chicago Convention to the Chat- 
tanooga Branch. At this session members 
also heard C. E. Shotwell, Applied Sci- 
ence representative for the IBM Corpora- 
tion, present an “Introduction to Elec- 
tronic Computers.” 


The Fort Worth Branch of the Texas 


Section honored twelve of its past-presi- 
dents at a special meeting in April. On 
hand to receive the accolade of their fel- 
low members were: T. E. Bliss, D. L. 
Lewis, M. C. Nichols, C. J. Harkrider. 
Uel Stephens (now president of the Texas 
Section), J. R. Hendrick, J. J. Burgess. 
J. K. Alewine, H. H. Hester, J. M. Mapes. 
A. B. Bell, and Ralph Hardy. 


At their April meeting, members of the 
Toledo Section heard a panel of experts 
discuss the Toledo-Lucas County Water 
Survey and Report. The panel consisted 
of Carlton Finkbeiner, Clair Shaler, Rob- 
ert O'Rourke, Henry Hauenstein, Ken- 
neth Smith, and Joseph Webber, all with 
Finkbeiner, Pettis and Strout. The speak- 
ers outlined the purpose of the survey, the 
general procedures, and the conclusions 
obtained by analyzing the Survey data. 


ASCE CONVENTIONS 


PORTLAND CONVENTION 
Portland, Ore. 
Multnomah Hotel 
June 23-27, 1958 


ANNUAL CONVENTION 
New York, N. Y. 
Hotel Statler 
October 13-17, 1958 


LOS ANGELES CONVENTION 
Los Angeles, Calif. 
Hotel Statler 
February 9-13, 1959 


TECHNICAL DIVISION 
MEETINGS 


CONFERENCE ON 
ELECTRONIC COMPUTATION 
Kansas City, Mo. 
Continental Hotel 
November 20-21 
Sponsored by 
ASCE Structural 
Division 
Kansas City Section 


HYDRAULICS CONFERENCE 
Atlanta, Ga. 
Georgia Institute of 
Technology 
August 20-22 


Sponsored by 

ASCE Hydraulics Division 

ASCE Georgia Section 

Georgia Institute of 
Technology 


IRRIGATION AND DRAINAGE 
CONFERENCE 
Memphis, Tenn. 
September 25-27 
Sponsored by 
ASCE Irrigation and 
Drainage Division 


LOCAL SECTION 
MEETINGS 


Dayton—Luncheon meeting at the En- 
gineers Club, June 16, at 12 noon. 


Los Angeles—Annual field day at the 
Candlewood Country Club, June 13, at 
10:30 a.m.; San Bernardino-Riverside 
Counties Branch dinner meeting at 
Mike’s Grill, June 17, at 6:30 p.m. 


Texas—Dinner meeting of the Austin 
Branch at the Engineers and Associates 
Club, June 19, at 6:30 p.m.; dinner meet- 
ing of the San Antonio Branch at the Old 
Town Inn, June 9, at 5:45 p.m. 


Virginia—Norfolk Branch meeting the 
third Monday of every month at 12 noon 
in the YWCA Cafeteria; Richmond 
Branch meeting the first Monday of 
every month at 12:15 p.m. in the Hot 
Shoppe Cafeteria; Roanoke Branch meet- 
ing the second Wednesday of every 
month at 6:30 p.m. in the S & W Cafe- 
teria. 
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Bearing Plates of the Greater New Orleans 
Mississippi River Bridge (top photo), like those of 
the considerably smaller Pennsylvania Turnpike 
Bridge, are of safe, economical Lukens clad steel. 


Big Ones... 


...[nsurance on the Small! 


LUKENS STAINLESS-CLAD STEEL BEARING PLATES 
GIVE SAFETY, ECONOMY, LOW MAINTENANCE ! 


Trouble-free movement of bridges on 
their supports is assured with bearing 
plates of stainless steel. Lukens Stain- 
less-Clad Steel Bearing Plates provide 
all of the essential corrosion protection 
of solid stainless—at markedly lower 
first cost. 

That’s why Lukens Bearing Plates 
are specified for more and more 
bridges, large and small. To meet vary- 
ing bridge design demands, particu- 


larly as to strength, two types of 
Lukens Clad Steel Bearing Plates are 
available. The standard type provides 
a minimum yield of 30,000 psi. A 
higher strength plate — incorporating 
A-302, Grade B backing steel for larger 
bridges— will meet a 50,000 psi mini- 
mum yield requirement. All bearing 
plates can be supplied flattened and 
machined on both sides to within .010 
inch of dead flat. 


For details, write—Manager, 
Marketing Service, 162 Lukens 
Building, Lukens Steel Com- 
pany, Coatesville, Pa. Ask for 
special bulletin 180. 


LUKENS clad steel is a 


solid plate—one surface cor- 
rosion-resistant metal perma- 
nently bonded over all to an 
economical backing steel. 
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The Congressional drive to pass a number of public 
works construction programs as anti-recession measures 
slowed down noticeably last month. Maurice Stans, Di- 
rector of the Budget, came out forthrightly against this 
strategy to beat the recession. “Such programs, apart 
from their merits or faults, are not the answer,” he said. 
“IT repeat—large public works programs are not the right 
answer for the country now.” The U. 8. Chamber of Com- 
merce joined him, particularly in condemnation of the 
multi-billion-dollar community facilities bill. 

The President expressed his views in a veto of the 
$2-billion Rivers and Harbors Bill, which passed Congress 
a few weeks ago. His major objection was the same as 
advanced when he cancelled the 1956 bill—namely, that 
some of projects included had not been adequately re- 
viewed. 

The Administration turned thumbs down, also, on an 
extension of the Federal-Aid Airport Act, which puts up 
50 cents for every 50 cents raised locally to build or 
improve an airport. (On the other hand, the Administra- 
tion recently approved federal grants for work at 341 
airports in the United States under the existing program. 
This allocation, amounting to $63 million for fiscal 1959, 
was the largest made thus far.) 


All the big construction programs born of, or nourished 
by, the recession scare are by no means dead. The Senate 
has voiced a resolution calling for a 40 percent increase in 
Bureau of Reclamation spending, for example. The Ad- 
ministration’s budget is for $232 million worth of con- 
struction in fiscal 1959; the senators want $330 million, 
and at least 20 starts on new projects in the Western 
states. In reply to a request by the Senate Subcommittee 
on Irrigation and Reclamation, the Bureau reported that 
eleven major projects are ready for construction and 
could become the basis for an accelerated program. To- 
gether they total $477 million in value. 

(An investigation of the Bureau of Reclamation’s cur- 
rent program indicates that $4 billion worth of work is 
now under way, and authorizations were granted previ- 
ously for $1.2 billion more. In recent years, however, the 
reclamation program has not received anywhere near the 
appropriations needed to put that much new work under 
construction.) 

Legislation has been written to boost the annual fed- 
eral-aid authorization for airport development from $63 
million per year to $100 million and to create a special 
anti-recession fund of $75 million for fiscal 1959. A Na- 
tional Airport Survey made for the four years, 1958-1962, 
finds that well over $1 billion worth of improvements are 
needed on the nation’s public airport facilities. State and 
local governments would put up approximately $590 mil- 
lion, leaving $477 million for Uncle Sam to provide. 

A bill to multiply federal aid for water pollution con- 
trol construction, from $50 million a year to $100 million, 
has been introduced by Congressman John Blatnik. He 
would also increase the maximum grant from $250,000 to 
$500,000, and would permit several communities in an 
area to band together to seek federal aid for a joint 
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project. This latter provision would be most helpful in 
metropolitan areas, the Congressman claims. 


* * * 


Professional employees will still be exempt under the 
federal wage-hour law if they are being paid at least $95 
a week. The Department of Labor has revised its mini- 
mum salary requirements which define what employees 
shall come under the federal legislation. Engineers were 
previously exempt if their salary was above $75 a week. 

The National Society of Professional Engineers has 
asked that exemption of engineers be granted on the 
basis of registration regardless of salary level, but the 
federal agency feels that “engineers . . . unlike members 
of the medical and legal professions, may perform work 
in their fields without possessing licenses. Thus the ex- 
emption would be extended to only a portion of those 
engaged in these professions. Many engineers ... who 
do not possess licenses or certificates qualify for an ex- 
emption on the basis of their duties and salaries.” To 
provide an exemption on the basis of license would there- 
fore be unfair, the department claimed, whereas salary 
is “a good indicator of the degree of importance attached 
to a particular employee’s job.” 

* 

One of the boldest engineering schemes ever envisioned 
was revealed here last month by a Federal Civil Defense 
Administration official. He unveiled a vast plan to exea- 
vate huge deep rock tunnels under America’s major cit- 
ies, large enough to contain entire populations for many 
weeks. The Congressional committee was shocked at the 
idea, which FCDA officials insisted was exploratory only. 
The plan for New York City was particularly imaginative 
with tunnels connecting the various boroughs so that life 
might continue routinely under the ground in case of 
atomic attack. 

*k * 

The Civil Service Commission wants permission to 
reimburse new engineers for their household moving ex- 
penses to the job. CSC claims that more than 50 percent 
of those who have declined federal appointments said 
one of their reasons was the government’s unwillingness 
to pay their moving expenses. The majority of private 
firms seeking engineers offer to absorb this cost. 


Another film designed to stimulate interest in engi- 
neering careers has been released by the American Road 
Builders Association. The 15-minute, sound, color movie, 
made in Hollywood, has been produced for showings to 
high school and college students who may be potential 
highway engineers. Interested parties may contact ARBA 
(600 World Center Bldg., Washington 6, D. C.) for in- 
formation on obtaining the film for group showings. 


* 

The demand for engineers continues to drop, the U.S. 
Bureau of Employment Security reports. The agency 
lists 3,000 openings currently, compared with 6,278 at 


this time last year. 
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ARC WELDING AT WORK CUTTING — 


Apply Weldynamics to your designs 


Lincoln engineers, trained in Weldynamics, will 
consult with you on design, equipment and pro- 
cedures. No charge, of course. 


“Procedure Handbook of Arc Welding Design and 
Practice" has 1300 pages, 1100 illustrations, 466 
pages on structural design. $3.00 postpaid in 
U.S.A., $3.50 elsewhere. 


“Studies in Structural Arc Welding” published peri- 
odically. Freeto architects and engineers on request. 


The World’ Largest Manufacturer 
of Are Welding Eguijpment 


© 1958 The Lincoln Electric Company 
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Crown Hall, Illinois Institute of Technology. Architect, Mies Van Der Rohe. Assoc. Ahi Engineers, 
Pace Associates. Structural Engineers, Frank J. Kornacker & Associates; erected by Hansell-Elcock Company. 


Freedom of expression... 
- With Weldynamics 


This architectural masterpiece by Mies Van Der Rohe 
has been described as the summation of a century 
of steel and glass building. The building is actually 
a huge room unencumbered by columns, suspend- 
ed within an exposed steel framework. Such struc- 
tural clarity is possible only with welded design. 
In addition to design versatility, welded structures 
cost less because welded design requires less steel. 


HINCOLN 


THE LINCOLN ELECTRIC COMPANY, DEPT. 2417, CLEVELAND 17, OHIO 


(Vol. p. 457) 58 


A 
9) 
‘ont iit 
| 
4 
i 
i? 
> 


NEWS BRIEFS... 


Large-Scale Water-Works Construction Urged 
by AWWA at Its Annual Convention 


A massive water-works construction 
drive was launched at the 78th annual 
convention of the American Water Works 
Association, held in Dallas, Tex., the 
week beginning April 20. The association 
wired President Eisenhower that it had 
just set in motion, “Operation Boot- 
strap,” an all-out drive to help lick the 
business recession, without federal or 
state aid, through water-works construc- 
tion at local level. Fred Merryfield, M. 
ASCE, retiring president of the AWWA, 
called for the immediate spending of 
$750,000,000 a year to clear “the deplor- 
able log-jam of long-shelved water-works 
projects in communities from coast to 
coast.” 

President Merryfield, who is also pro- 
fessor of sanitary engineering at Oregon 
State College as well as a practicing en- 
gineer, told the opening session of the 
convention that such spending is the only 
practical way to fill the critical and ever- 
growing needs of these communities. It 
can be accomplished without federal or 
state aid, he contended. President Merry- 
field’s call to action was based on a re- 
cently completed personal two-year 
study of water-works facilities throughout 
the nation. 

He said the water-works industry must 
create, at the individual community lev- 
el, the public understanding and support 
necessary to overcome the “public 
indifference that has caused some proj- 


ects to be delayed by several years.’ 
Only with this support, he noted, can the 
American water-works industry begin 
spending the $750,000,000 a year needed 
just to keep our systems up to present 
standards, “which are not high enough.” 
He made it clear that much more must 
be spent to make and keep our water sys- 
tems adequate for growing needs. To ac- 
complish the proposed program the 
AWWA believes that a 25 to 50 percent 
increase in water rates may be necessary 
in many cases. 

In line with the thought of making 
the public more conscious of the need 
for water-works construction was a paper 
by Burton S. Grant, A.M. ASCE, assist- 
ant general manager of the Los Angeles 
Department of Water and Power. Mr. 
Grant's theme was that good public re- 
lations are never more essential than 
when streets must be torn up to install 
water facilities. “With good planning and 
execution of simple but logical measures,” 
he said, it is possible to obtain acceptance 
of the temporary inconvenience with 
good public reaction toward the utility. 

One group of papers reported on sev- 
eral large watershed development pro- 
grams, including Southern California’s 
Colorado River Aqueduct Project, the 
Arkansas-White-Red Basins develop- 
ment, and the development program in 
the Sabine River Valley of Texas and 
Louisiana. New legislation and new pro- 


Get-together at AWWA annual banquet during convention shows (left to right) 


Prof. Fred Merryfield, retiring president 


Lewis S. Finch, the incoming president; 


William J. Orchard, who was reelected treasurer; and Lauren W. Grayson, in- 


coming vice president. 
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cedures needed to ensure an adequate 
supply of water in the Province of On- 
tario were outlined by A. E. Berry, gen- 
eral manager and chief engineer of the 
Ontario Water Resources Commission. 
Problems of water s'pply have been ex- 
tremely acute in the province. 

The value of cathodic protection in 
avoiding underground pipeline corrosion 
was the subject of a paper by George B. 
McComb, St. Louis consultant. This pa- 
per was one of a group prepared from 
the vantage point of operators and main- 
tenance men rather. than the engineer 
specialist. Administrative problems were 
also the subject of much discussion, with 
the joint administration of water and 
sewerage facilities hotly debated. Phila- 
delphia Water Commissioner Samuel 8. 
Baxter, M. ASCE, maintained the advan- 
tage of his city’s administration of its 
water and sewerage divisions as equals 
in an integrated department. Spokesmen 
for a number of other cities endorsed the 
Philadelphia practice. 

One of the significant convention pa- 
pers was a lengthy and complete report 
on the reuse of sewage-plant effluent for 
the emergency water supply of Chanute, 
Kans—the joint work of nine engineers 
from the Kansas State Board of Health 
and the U.S. Public Health Service. Cop- 
ies may be obtained from the AWWA. 

During the meeting the AWWA board 
accepted a compromise procedure for 
manufacturer certification of products 
sold to the water-works industry. After 
two-year debate of the subject, it was 
settled that manufacturers must certify 
that their products meet applicable 
AWWA standards. There will be a regis- 
tered AWWA certification mark for such 
products. ASCE President Louis R. How- 
son outlined the approved procedure to 
the convention, pointing out that the 
voluntary compliance of producers will 
be necessary to make the method work. 
He emphasized, however, that the pro- 
cedure will be enforced if voluntary com- 
pliance is not effective. 

At the conclusion of the convention 
Lewis 8S. Finch, M. ASCE, chief engineer 
of the Indianapolis (Ind.) Water Com- 
pany, was inducted as new president of 
the AWWA. Lauren W. Grayson, M. 
ASCE, chief engineer and general man- 
ager of the Glendale (Calif.) Water De- 
partment, is incoming vice-president, and 
William J. Orchard, director of the Wal- 
lace & Tiernan Corporation, was reelect- 
ed treasurer. 

There was a turnout of over 3,000 for 
the convention—one of the best attended 
in the history of the organization. 


[The editors are indebted to Roswell 
L. Finlay, M. ASCE, with the Dallas 
consulting firm of Forrest and Cotton, for 
supplying the material from which this 
write-up was prepared.) 
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Suit May Delay LeTourneau 
Plans for Manufacturing 


A suit filed by the LeTourneau-West- 
inghouse Company against R. C. LeTour- 
neau, Inc., of Longview, Tex., and its 
president, Robert G. LeTourneau, may 
delay the company’s plans to resume the 
manufacture of earthmoving equipment. 
May 1 had been designated as the day 
when R. G. LeTourneau, Inc., would offi- 
cially re-enter the earthmoving equip- 
ment industry it left five years ago. 

The LeTourneau firm, a pioneer in the 
manufacture of earthmoving equipment, 
sold that part of its business to the 
Westinghouse Air Brake Company in 
1953. The $31,000,000 deal contained the 
provision that LeTourneau would stay 
out of the manufacture of earthmoving 
equipment until April 30, 1958. In the 
interim LeTourneau has been making 
large special-duty machines, including 
equipment for jungle clearing, off-shore 
oil drilling, and heavy logging. 

The suit brought by LeTourneau- 
Westinghouse charges that the contract 
made at the time of the sale has been 
violated since Mr. LeTourneau plans to 
continue as chief executive officer of the 
LeTourneau Corporation after its re- 
entry into the earthmoving equipment 
business. The suit also charges that Mr. 
LeTourneau has violated the terms of 
the sales contract by retaining drawings, 
inventions, and plans. The suit seeks to 
keep him from serving with R. G. Le 
Tourneau, Inc., in any capacity for the 
next two years. It would also prevent his 
use or sale of any of his inventions or 
plans developed prior to sale to LeTour- 
neau-Westinghouse and since then to 
May 1. 


Building Costs Continue 
Slow Annual Rise 


Building costs managed to edge up an- 
other 2 percent in the twelve-month pe- 
riod ending in March, the F. W. Dodge 
Corporation reports. This rise came about 
in the first half of the period. In the sec- 
ond half there was enough price deteriora- 
tion in retail quotations for materials, 
equipment, appliances, and accessories to 
slightly more than offset the impact of 
higher wages. 

On the basis of information received 
from several hundred contributors in ev- 
ery part of the country, Myron L. Mat- 
thews, manager-editor of the Dow Real 
Estate Valuation Calculator (an F. W. 
Dodge Corporation service), foresees the 
annual rate of rise in costs slowed to 2 
or 3 percent. “It appears reasonable to 
expect,” he said, “that the cost of build- 
ing almost anything from a cottage to a 
skyscraper will push upward at a rate of 
about 1 percent every four months.” Of 
the two major components of construc- 
tion cost—materials and labor—labor ex- 
hibits the greater strength. 
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Connecticut to Have Second Long Plate-Girder Span 


Construction will start this spring on an eight-lane structure (shown in artist's 
sketch) over the New Haven Railroad’s main line and yard near the New Haven 
Station. Utilizing a 379-ft-long plate-girder center span, with two similar units of 
151.5 ft on each side, the structure will carry relocated Route 34, New Haven’s 
principal connection with the Connecticut Turnpike. The center span is the second 
longest of its type in the Western Hemisphere, being exceeded only by the turn- 
pike’s recently completed Quinnipiac River bridge, which has a 387-ft-long plate- 
girder span. Both bridges were designed by D. B. Steinman, M.ASCE, consulting 
engineer of New York City. Cost of the new bridge, with approaches and inter- 
change railroad facilities, will be $23,000,000. 


Work at Priest Rapids Dam Nears Halfway Mark 


With work on Priest Rapids Dam more than 40 percent completed, the low cofferdam 
dike around the first eleven spillway bays (center of the photo) is being removed 
so that the Columbia River may flow between the piers, while the remaining eleven 
spillway bays are constructed on the west side (foreground). As shown at lower 
left work has started on the cofferdam dike that will divert the river from the area 
where the last eleven spillway bays are to be built. Inside the high cofferdam is 
the 1,025-ft-long powerhouse, with fish-passage facilities at upper left. Merritt- 
Chapman and Scott Corporation is building the dam and powerhouse for the Public 
Utility District of Grant County (Washington) under a $98,000,000 contract. The 
Harza Engineering Company, of Chicago, is the consulting engineer. After recent 
inspection of the project, the five-engineer Board of Consultants for the Public 
Utility District had words of praise for the way the construction is proceeding. 
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Earthquake-Proof Mexico City Skyscraper Honored 


The 43-story Torre 
Latino - Americana, 
the tallest structure 
ever subjected to 
seismic shock, is the 
recipient of the AISC 
Award of Merit for 
withstanding the se- 
vere earthquake of 
July 1957. 


Big job of erecting steel for the new 48-story Time & Life Building gets underway 
in mid-Manhattan. Nelson Rockefeller (left), chairman of the board, Rockefeller 
Center, Inc., and Roy E. Larsen, president of Time, Inc., help guide a massive 
20-ton grillage into position atop its concrete base in a 40-ft pit that has been 
excavated along the Avenue of the Americas. The grillage, which will support one 
of the main columns, will be the first of 28,000 tons of columns and beams. If topping 
out is completed on schedule by late November, it will break steel-erection records, 
on both a time and tonnage basis. High tensile bolting, instead of riveting, will speed 
the work. The $70,000,000 building is scheduled for completion in the fall of 1959. The 
architects are Harrison & Abramovitz & Harris; the mechanical engineers, Syska & 
Hennessy, Inc.; and the structural engineers, Edwards & Hjorth. General contractors 
are the George A. Fuller Co. and John Lowry, Inc. The Bethlehem Steel Co. is the 


the steel fabricator. 
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Mexico City’s 43-story steel-frame sky- 
scraper, the Torre Latino-Americana, 
which emerged undamaged from the 
record earthquake of last July, is winner 
of the Award of Merit given annually by 
the American Institute of Steel Construc- 
tion. In a ceremony held in Mexico City 
on April 30, AISC President N. P. Hayes 
presented a stainless steel plaque to Jose 
A. Eseandon, president of La Latino- 
Americana, Seguros de Vida, owners of 
the structure. 

The tallest building south of the border 
and the tallest structure ever exposed to 
severe seismic shock, the Torre Latino- 
Americana incorporates the newest tech- 
niques of earthquake-resistant design. 
Though the tower was in the heart of the 
2.500-acre area hardest hit, it came 
through without even a cracked window. 

The Award of Merit plaque contains 
the following inscription: “The Torre 
Latino-Americana has dramatically dem- 
onstrated the wisdom and competence of 
those who planned its construction. In 
surviving the effects of the July 28, 1957, 
earthquake without suffering the slight- 
est damage, it offers mute testimony to 
the strength and integrity of modern 
steel construction.” 

Leonardo Zeevaert and Adolfo Zee- 
vaert, Associate Members ASCE, of Mex- 
ico City, and Nathan M. Newmark, 
M. ASCE, of the University of Illinois, 
were the designers and engineers. The 
3,600-ton steel frame was fabricated by 
Bethlehem Steel and erected by Julio Jef- 
frey, Inc., of Mexico City. Concrete piles 
100 ft long supporting the building were 
installed by the Western Foundation Co. 


Army Lets Contract for 
Jackson Lock and Dam 


The Army Corps of Engineers has 
awarded a $14,666,487 contract for the 
construction of a lock and dam, on the 
Tomb ‘gbee River north of Jackson, Ala., 
to the Al Johnson Construction Com- 
pany, of Minneapolis, Minn. The bid was 
the lowest of nine received and the larg- 
est, money-wise, ever awarded by the 
Corps of Engineers for river and harbor 
work in the Mobile District. In addition 
to the lock and dam, the contract covers 
construction of a control station, water 
stage recorder houses, roads, and storm 
drainage facilities. 

The new lock and dam will speed ship- 
ping on the busy Warrior-Tombigbee 
Waterway by replacing three small, obso- 
lete locks. The waterway connects the 
port of Mobile with the industrial region 
around Birmingham. Work under the 
newly awarded main contract is expected 
to get under way in the late spring, with 
completion scheduled for 1962. The total 
cost will be about $23,600,000. 
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The mounting requirements for engi- 
neers in the next decade will not be met 
unless we are prepared to pay the price 
of attracting top talent into engineering 
teaching careers. In 1967 the total bill for 
engineering faculty salaries should be 
$200,000,000, about three times the 
amount currently being spent. This is the 
prediction of the heads of the nation’s 
engineering colleges, made in a report re- 
leased on April 28. 

By the 1966-1967 school vear, the re- 
port finds, undergraduate engineering en- 
rollment will be up 66 percent, and grad- 
uate enrollment will have doubled. This 
means that, by 1967, American engineer- 
ing colleges will need 7,000 more teachers 
to bring the total of their faculties to 
16.000. Salaries should average $12,500 in 
1967 dollars, 105 percent more than to- 
day’s average. The quality of our tech- 
nological education in the next ten years 
depends critically upon meeting these 
needs, the report emphasizes. 

Already, according to the engineering 
deans interviewed, across-the-board sal- 
ary increases averaging about 40 percent 
are needed to make academic jobs com- 


ASEE Report Sees Engineer Faculty Costs Tripled 


petitive in total satisfactions with non- 
teaching opportunities. If general salary 
levels continue to rise, more increases will 
be needed to keep pace. 

These are the conclusions of a two-year 
study, sponsored by a special Commit- 
tee on Development of Engineering Fac- 
ulties of the American Society for Engi- 
neering Education. The eight-member 
committee was headed by Dr. Harold L. 
Hazen, dean of the Graduate School at 
Massachusetts Institute of Technology. 
Financing for the study was provided by 
the National Science Foundation, with 
added grants from the Burroughs Foun- 
dation, the Leeds and Northrup Founda- 
tion, the Phileo Corp., and the Interna- 
tional Res:stor Corp. 

New facilities are important; more ef- 
ficient use of present facilities and teach- 
ers will help; helping students finance 
their education is also important. “But,” 
according to Dr. Hazen, “these things are 
meaningless if students in the future find 
as teachers only what is left after the 
cream of the ability has been skimmed.” 
The central problem is adequate financ- 
ing of faculties. “Our engineering educa- 


tors fear most deeply of all the forced 
deterioration in quality inevitable when 
expedient rather than first-choice ap- 
pointments is the pattern,” Dean Hazen 
declared. 

To be considered fully qualified as 
teachers, most engineering faculty mem- 
bers must have a doctor’s degree. Only 
about 600 engineering doctorates are 
awarded annually, the committee found. 
Even if the entire number went into 
teaching, they would fill only two-thirds 
of the need for new teachers each year 
for the next decade. Unfortunately, 90 
percent of these holders ,of doctorates 
normally go into industry. “We must find 
the means,” said Dean Hazen, “to make 
careers in scientific and engineering edu- 
cation genuinely attractive ta such first- 
rate minds as these.” A 

The study on which the ASEE com- 
mittee bases its conclusions wag made by 
the Bureau of Business and Economie Re- 
search at Northeastern University. The 
project was carried out with the close 
of President .#isenhower’s 


cooperation 
Scientists and Engi- 


Committee on 
neers. 


Helicopters have invaded the construc- 
tion field and are performing all kinds of 
feats of lifting and placing that save time 
and money over conventional methods. 
In one recent time- and money-saving 
operation, a Sikorsky S-58 airlifted more 
than 100 tons of heating and ventilating 
equipment and spotted it on the 13-acre 
roof of the new plant being built north of 
San Diego by the Convair (Astronautics) 
Division of General Dynamics Corpora- 
tion. Construction officials said the use of 
the helicopter “saved thousands of dol- 
lars” and enabled them to complete in 
seven flying hours a job that normally 
would have taken a month. Convair-As- 
tronautics is producing the Atlas Inter- 
continental Ballistic Missile for the Air 
Force. 

Sikorsky aircraft engineers envision a 
new crane helicopter designed solely for 
heavy lifting. Stripped of its cabin, the 
craft would provide plenty of room for 
the pilots, engines, rotors, and hoists. 
Such a crane helicopter could be used for 
airlifting construction equipment and 
personnel. Equipped with pods (large in- 
terchangeable carrying containers), it 
would also be invaluable to the military 
for moving large numbers of troops or in 
evacuating areas. 
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Helicopter Speeds Mammoth Lifting Job 


Helicopter eases 1'- 
ton cargo on roof of 
Convair - Astronau- 
tics plant, positioned 
to a tolerance of 
less than an inch. 
That was the guar- 
antee made and 
kept by Rotor Aids, 
Inc., helicopter op- 
erators who con- 
ducted the airli't 
operation. Use of 
conventional crane 
equipment to hoist 
the 100 tons of heat- 
ing and ventilating 
equipment would 
have necessitated 
reinforcing the roof 
with heavy plank- 
ing. (Photo courtesy 
San Diego Union 
Tribune.) 
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Construction Activity Rises Seasonally in April 


New construction activity rose season- 
ally in April to $3.7 billion, according to 
preliminary joint estimates of the US. 
Departments of Commerce and Labor. 
Although the total dollar volume for the 
first four months of 1958, at $13.4 billion, 
was up slightly from the comparable pe- 
riod of 1957, the physical volume of work 
put in place probably did not increase. 

The latest estimates reflect a 5-percent 
rise in public construction from the first 
four months of 1957, due primarily to in- 
creased spending for highways and pub- 
lic housing (mostly Capehart projects for 
the Armed Services). Private construc- 
tion outlays thus far in 1958 totaled the 
same as a year ago—$9.6 billion. Expendi- 
tures for residential building, which also 
remained unchanged, accounted for near- 
ly half the private total in both 1957 
and 1958. 

The government's monthly estimates 
are determined primarily on the basis of 
past contract award movements, stand- 
ard progress patterns, and assumed nor- 
mal seasonal movements. They do not 
reflect special conditions influencing the 
volume of activity in any given month, 
such as unusual weather, materials short- 
ages, overtime, work stoppages, and post- 
ponements. General indicators of future 
trends in activity are housing starts, con- 
tract awards, building permits, and mate- 
rials output. Analyses of trends of activ- 
ity should consider all these interrelated 
factors. 


Big Dam In Australia 
Finished Ahead of Schedule 


A joint construction group from the 
United States has just completed Adam- 
inaby Dam, one of the key structures in 
the huge Snow Mountains irrigation and 
hydroelectric project under development 
in southeastern Australia. The work, 
which was started in May 1956, was fin- 
ished two years ahead of schedule by the 
Kaiser-Welsh-Perini-Raymond group. 
The Snowy Mountains project is being 
built under the auspices of the Snowy 
Mountains Hydroelectric Authority. 

Located on the Eucumbene River, a 
tributary of the Snowy River in New 
South Wales, Adaminaby Dam is one of 
the world’s big earth- and rock-filled dams. 
It is over 380 ft high, has a base thickness 
of half a mile, and stores 3,000,000 acre- 
ft. A power plant, with four-generator 
capacity of 320,000 kw, takes water from 
the dam. The rock bolting for this plant 
was described in an article in the Feb- 
ruary issue (page 40) by Thomas A. 
Lang, associate commissioner for the 
Snowy Mountains Hydroelectric Author- 
ity. 
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Slight seasonal rise in construction in 
April brings total dollar volume for first 
four months of 1958 to $13.4 billion, a 
slight increase over last year. 


New Skyscraper Slated 


For Grand Central Area 


Construction of a $100,000,000 office 
building just north of Grand Central 
Terminal is planned by a New York City 
group, headed by Erie 8. Wolfson, chair- 
man of the board of the Diese] Construc- 
tion Co. The group has negotiated an 
80-year lease for the property with the 
New York Central and the New Haven 
Railroads. 

The new structure, together with other 
skyscrapers being build in the vicinity, 
will completely transform the Grand 
Central area. The 50-story shaft of glass 
and aluminum, to be known as “Grand 
Central City,” will be erected on the 
present site of the six-story Grand Cen- 
tral Terminal Office Building. With more 
than 3,000,000 sq ft of rentable space, 
the proposed skyscraper will contain 
three legitimate theaters, an open-air 
restaurant, and a 2,000-car parking ga- 
rage. 

According to Mr. Wolfson, famous 
Grand Central Terminal itself will not be 
affected by the change. It is expected 
that traffic into and out of the terminal 


(550 trains a day) will continue on sched- 
ule while the foundations of the present 
Grand Central Terminal Office are being 
ripped out of the bedrock alongside the 
tracks and the new building constructed 
over them. 


Army Gives Large 
Order for Shovels 


The Quick-Way Truck Company, of 
Denver, Colo., has received a $12,000,- 
000 U.s. Army contract for 400 truck- 
mounted shovels. Delivery is to start in 
January 1959 and continue at the rate of 
twenty machines a month until August 
1960. The machines will be built to work 
in temperatures as low as 65 deg below 
zero. 

At the option of the Army the con- 
tract may be increased by 25 percent. 


Additional Financing for 
Illinois Toll Highway 


Between $60,000,000 and $65,000,000 in 
additional financing will be sought by 
the Illinois State Toll Highway Com- 
mission to complete construction of the 
187-mile Illinois Tollway. According to 
Austin L. Wyman, chairman of the com- 
mission additional revenue bonds will 
be offered for sale later in the year. 
Issuance of additional bonds was made 
necessary by rising construction costs. 

Mr. Wyman has also announced that, 
on the basis of a resurvey of traffic 
and earnings completed in February, 
recommended toll schedules have been 
revised. Charges for passenger vehicles 
will be nearer two cents a mile than the 
cent and a half originally reeommended 
by traffic engineers. On the basis of the 
revised toll structure, the traffic report 
estimates gross earnings of $23,600,000 
for 1959, rising to $47,200,000 in the 
tenth year of operation. 


New Name for Raymond 
Concrete Pile Company 


The Raymond Concrete Pile Company 
has changed its name to Raymond Inter- 
national Inc. At their annual meeting in 
New York on April 2 stockholders voted 
in favor of the Board of Directors’ recom- 
mendation to make the change. The deci- 
sion in favor of the change was based on 
the belief that, while a name descriptive 
of the company’s field of specialization is 
advantageous in the United States, it 
hurts foreign sales. 

As a division of Raymond Interna- 
tional, the Raymond Concrete Pile Co. 
will continue its operations in the United 
States, while Raymond International will 
handle foreign business. In its home oper- 
ations, the 60-year-old company will con- 
tinue to offer its present services, in- 
chiding foundation piling, underpinning, 
and soil investigation. 
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Over the past 30 years, MACCO experience 
and job-bred know-how have been employed on 
six of the most important subaqueous pipeline 
projects on the West Coast. These projects in- 
volved the laying of 22,800 lineal feet of sub- 
aqueous pipeline 10 to 14 feet in diameter under 
the Pacific Ocean in water depths to 65 feet 
below MLLW. 

However, due to MACCO’S resourceful plan- 
ning, these subaqueous projects were completed 
on schedule —and at minimum cost. 

When the laying of 4600 feet of 120” ID con- 
crete subaqueous cooling water circulating 
lines, an integral part of the Southern Califor- 


nia Edison Company’s 350,000 KW steam plant 
at El Segundo, California, demanded special 
equipment —MACCO men designed and con- 
structed this special equipment. A combination 
wood and steel trestle, self-propelled crane 
undercarriages, dredge pump excavation educ- 
tors and a 100-ton Diesel electric pipe gantry 
were engineered and constructed by MACCO. 

MACCO has the job-bred know-how, plus 
the specialization and diversification necessary 
to design and construct your requirements 
economically and in the shortest possible 
time. We’re capable...and we’re interested in 
working for you. 


MACCO CORPORATION 


14409 South Paramount Boulevard * Paramount, California 


RECENT 
MACCO 
SUBAQUEOUS 
PIPELINE 
PROJECTS 


SCATTERGOOD STEAM 
GENERATING PLANT 
Playa del Rey, California 

for Los Angeles 

Department of Water and Power 


STEAM 

GENERATING PLANT 
Redondo Beach, California 
for Southern California 
Edison Company 


STEAM STEAM 
GENERATING PLANT GENERATING PLANT 
Huntington Beach, California £1 Segundo, California 
for Southern California for Southern California 
Edison Company Edison Company 
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Pakistan Carries Out 
Roadbuilding Program 


Two 400-mile road projects are cur- 
rently underway in Pakistan, according 
to Pakistani engineers in the United 
States to study our methods of highway 
construction. The larger of the two proj- 
ects is a 450-mile coastal highway, which 
will connect Pakistan, Iraq, and Turkey. 
The three countries will share the $953 
million cost. Preliminary surveys § are 


underway for the road, which will be sur- 
faced with asphalt. 

The second project is a 435-mile black- 
top highway, which will reduce driving 
distance between Karachi and Quetta by 
110 miles. Starting as a single-lane 
project, this road will be widened later 
to 24 ft. The total cost will be about 
$13,000,000. The U. S. Bureau of Public 
Roads has been aiding in the building of 
a demonstration portion of the road, with 
the International Cooperation Adminis- 
tration supplying funds for machinery. 


R. ROBINSON ROWE, M. ASCE 


“T had a little help from Otto,’”’ con- 
fessed Joe Kerr, “but I figured the Volun- 
tary Fund.” 

“Otto?” 
know him?” 

“Otto Maishin. He programs the high- 
tronic computer at the Highways Elec- 
tronic Lab. We programmed vour problem 


CARESS 

yg 

OTIOSE 
OTIOSE 


asked the Professor. “Do I 


ACODORE 


by ciphering the letters ACDEIORST 
with the gamut of numbers with 9 different 
digits from 102 345 678 to 987 654 321. 
Working 6 multiplications a second, the 
computer tried them all in a week and rang 
the bell only once. Sol...” 

“A week!” jeered Cal Klater. “I did it 
in 20 minutes. Since 8S «¢ T=E, to modulus 
10, and S+E=R, neither 8 nor T can be 
0, 1 or 5. Hence for O+S=O there must 
have been one to carry, and S=9. Next, 
A> O> T, so T< 7. Trying in turn 
T=2, 3, 6 in partial multiplication, and 
noting that E = 10 — T: 

799 499 
66 
99 
94 
778 934 


These would make the letter O equal R, 
T or S, respectively, so these trials can be 
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rejected, leaving only T=4, E=6. Using 
those to find R =5, O=7 and substituting, 


699 5699 
44 


796 74° 796 
96 74° 796 


756 ©4100 


and the rest fills in uniquely to find 
$81,707.56 in the Voluntary Fund. Just 
imagine Joe spending a week on a simple 
little thing like that!” 

“Not me——the machine,” protested 
Joe. “I didn’t even waste the 20 minutes 
that Cal did and I got the same answer.”’ 

“Which is the only answer,” concluded 
the Professor. ‘‘Now let’s . . .” 

“Question!,” called Phil Adelfan. ‘“‘ Was 
there a hidden meaning to the cipher set- 
up? Like ‘A caress to tease makes an 
otiose couple which fails to adore because 
the C.O. was there’?” 

“Silly, but I like it. As I was saving, 
let’s change jobs. The unique set-up you 
just solved was a random number, the 
amount of the Voluntary Fund on January 
31. An equally random number is the 
amount to which it had grown on March 
31, $82,555.90. Let’s see you set up a 
multiplication in cipher leading to this 
number uniquely as the product. And, 
Phil, if you want to hide a silly meassage 
in the set-up, don’t let the three 5’s stop 
you. You can use hyphenated words like 
free-end, butt-top and well-log, or that bit 
of TV onomatopoeia, smo-o-oth.”’ 


| Hydra-headed Cal Klater was T. R. Anand, 
S. K. Rueball (Keith Jones), Ed C. Holt Jr, 
John A. Scoville Jr, J. Barnsworthy Pip- 
squeak (W. C. Strasser), Manuel A. Benson, 
William R. McGrath, Thatchrite (Guy C. 
Thatcher), S. L. Dum (T. M. Borman), 
Laurence V. Degnan, Thomas M. Morgan, 
Rudolph W. Meyer, H. Francis Finch, 
Murray Bornstein, Al Gorithm (Lawrence 
Goodman), Florian Bechtold, Richard Jen- 
ney, the Phil Adelfan, Carl B. Oustad, 
Julian Hinds, Del Awarian (George N. 
Hyland), Judson Ferentz, William F. Saun- 
ders, Turgut Sarpkaya, Karl M. MacDuf- 
fee, Lillard N. Sharpe, Vincent J. Vitag- 
liano, Lawrence A. Starr, David V. Mess- 
man, and Erwin R. Bretscher. 

Also acknowledged are solutions of the 
problem of the starving xabs from James M. 
Gere, and of the best curved fence from 
T hatchrite.| 


Japan Completes High 
Dam for Tokyo Supply 


The $33,000,000 Ogochi Dam in Japan 
has been completed after almost two 
decades of intermittent effort. The 490- 
f{t-high structure is the second highest 
in the country and one of the ten 
highest in the world. 

Located on the Tama River on ‘he 
western outskirts of Tokyo, the project 
will store 155,000 acre-ft of water for 
the municipal supply. While Ogochi 
Dam was developed primarily for water 
supply, it will also serve for flood con- 
trol and power generation—19,000 kw 
currently under construction and a total 
of 41,000 kw planned. (See Civin EN- 
GINEERING for February 1955, page 58.) 


Breakthrough Ceremony 
At Fort Pitt Tunnel 


A charge of dynamite set off by 
Governor George M. Leader of Penn- 
sylvania, on March 31, eliminated the 
final 4 ft of rock and earth in the first 
tube of the 3,600-ft-long Fort Pitt 
Tunnel currently being bored through 
the base of Mount Washington, Pitts- 
burgh. The breakthrough took place in- 
side the exit portal of the northbound 
portion of the twin tube just 178 work- 
ing days after the start of drilling oper- 
ations last August. Work on the second 
tube, which will handle southbound 
traffic, is also well advanced. 

When the $17,000,000 tunnel project 
is completed in February 1960, it will 
connect the east and west sections of 
the Penn-Lincoln Parkway. It is being 
built by the Pennsylvania Department 
of Highways, with the participation of 
the U. S. Bureau of Public Roads. Mer- 
ritt-Chapman «& Scott Corporation, of 
New York, is the general contractor. 


Engineers Chosen for New 
Washington, D. C., Airport 


Award of a contract to Ammann &«& 
Whitney, New York City consulting firm, 
for architectural and engineering work 
on the new Washington International Air- 
port at Chantilly, Va., is announced by 
the Civil Aeronautics Administration. 
The contract covers the planning, design, 
and supervision of construction of the 
complete airport with all related services 
and facilities. 

Associates of Amman & Whitney in the 
enterprise will be the engineering firm of 
Burns & McDonnell, of Kansas City, 
Mo.; and the architectural firms of Eero 
Saarinen and Associates, of Bloomfield 
Hills, Mich., and Ellery Husted, of Wash- 
ington, D. C. The four firms have col- 
laborated on a number of important 
projects. 


June 1958 * CIVIL ENGINEERING 


= 
: 
ore 14 4 
4 
| 
N 
a * COLUMN 
| 
| 
7 
| 
| 


Mr. Oliver Osborne 
and his 
clouded issue! 


Mr. Osborne is a City Councilman— 
doing a big, important job. But he has a 
fierce problem. His city needs a new 
sewer system. The Council wants to put 
a Bond Issue before the voters. 

But how does Mr. Osborne tell the voters: 
“This is the one time we pay to 

install a sewer line’’? 

In order to keep the Bond Issue as low as 
possible, cheap pipe is being considered. 
Main trouble is, cheap pipe is susceptible 
to corrosion failure... with subsequent 
dig-ups... that’s not good in an area 
where growth is expected. 

The “clouded issue” is basing a Bond 
Issue on pipe that won’t do the job... 
that won’t stand up... that breaks down, 
causes endless maintenance and eventual 
replacement. Like the man said: 

“Mr. Osborne, don’t let them use a 
design theory based on the buck.” 
There’s only one completely dependable 
answer ... genuine Vit-Clay pipe by 
Gladding, McBean & Co. Acids and gases 
won’t bother it a bit . .. never corrodes. 
Yes, Mr. Osborne can look to clay for 
100 years of dependability. There’s 

no sense clouding the issue at City Hall— 
in specifications or in design. 
Particularly, when GMcB stands for 
guaranteed performance for generations 
to come and substantial savings 

over the long haul. 

If you’re in the position to help in any 
way with recommending, planning, 
engineering or installing sewage systems, 
talk over the community project with 

a nearby GMcB representative. He’s had 
experience in the field with this 

clouded issue before! 


Look for the pipemark of quality... 
and the GMCcB service 
that goes with it 


GLADDING, McBEAN & CO. 


Pipe Products Division 


LOS ANGELES * SAN FRANCISCO * SEATTLE 
PORTLAND * SPOKANE * PHOENIX 
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the Stage Construction 
First step of a Highway 


a. Applying a medium-curing 
Texaco Cutback Asphalt to 
windrow of soil. 


b. Pulvi-mixer and motor grader 
blend Cutback Asphalt and 


soil. 

c. Compacting Texaco-treated soil 
with multi-wheel and tandem 
rollers. 


d. Completed soil stabilization 
roject in Wadena County, 
Minn. 


Wadena County, Minn., is build- 
ing this road by stages, thus spread- 
ing the cost over a period of years. 
Pictured here is the first stage. The 
cohesionless soil on the road is being 
stabilized by a_ thorough blending 
with a Texaco Medium-curing Cut- 
back Asphalt. This transforms the 
formerly dusty, muddy road into a 
durable, waterproof, all-weather sur- 
face. 

Eventually, when the increased vol- 
ume and weight of traffic require it, 
the Texaco-stabilized surface will be- 
come the foundation for a heavy-duty, 
hot-mix asphaltic concrete wearing 
surface, two to three inches thick. 

The new surface will form a close, 


lasting bond with the previously sta- 
bilized base. The result is a flexible. 
rugged pavement, which absorbs heavy 
impact year after year with a minimum 
of maintenance. 

Whether you are building or im- 
proving a road, street, airport or 
varking area, there is a type of 
Texaco asphalt construction exactly 
suited to your requirements. These 
types range from heavy-duty paving 
for interstate highways down to an 
inexpensive surface-treatment to elim- 
inate dust and mud. Helpful informa- 
tion on all of these anal types is 
supplied in two free booklets. Copies 
can be obtained without obligation 
by writing our nearest office. 


THE TEXAS COMPANY, Asphalt Sales Div., 135 E. 42nd Street, New York City 17 


Boston 16+ Chicago 4° Denver 1 + Houst 
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STRUCTURAL STEEL 
FABRICATED BY 


INGALLS 


A striking contrast of the old and the new is provided by Built by The Prudential Insurance Company of America | 
this photograph of the new building now under construc- for occupancy by Fidelity Unien Trust Company 
Architects: Voorhees, Walker, Smith & Smith 
tion in Newark, New Jersey, being built by The Prudential Structural Steel: The Ingalls Iron Works Company 
Insurance Company of America for occupancy by Fidelity 
Union Trust Company. Over 1170 tons of structural steel 
for this clean-lined new building were fabricated by The 
Ingalls lron Works Company. Readily available, structural 
steel is the choice of many architects and engineers 
when speed of erection must be combined with great 
strength and economy. THE 
Call on Ingalls when your plans require structural 


steel. Ingalls, with over 48 years of steel construction } Ni G A L LS 


experience, is today one of the nation’s major fabri- 
cators. Ingalls’ background of long experience and skillful IRON WORKS 
performance can serve you—better. COMPANY 


Executive Offices 
BIRMINGHAM, ALABAMA 


INGALLS INDUSTRIES ARE: 
The Ingalls Iron Works Company, Sales Offices: New York, Pittsburgh, Chicago, Houston, New Orleans, Atlanta « The Ingalls Steel Construction Company, Sales Offices: New York, Chicago, 
New Orleans, Pittsburgh, Houston, Atlanta « Birmingham Tank Company, Sales Offices: New York, Pittsburgh, Chicago, Atlanta, New Orleans, Pascagoula 

The Ingalls Shipbuilding Corporation, Shipyards: Pascagoula, Mississippi; Decatur, Alabama « Sales Offices: New York, Chicago, Washington, Houston, New Orleans, Atlanta 
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ON THE 
ILLINOIS. 
TOLL 


HIGHWAYS... precast, prestressed concrete for 
bridges will reduce costs $4,000,000 


A full-scale test bridge showed engineers new ways to 
cut costs. 218 more prestressed bridges will follow... at 
savings that make every fifth bridge free! 


Engineers found big economy when they checked pre- 
stressed concrete for bridges on Illinois Toll Highways. 
They’re cutting approximately $4,000,000 from original 
estimated costs—with no sacrifice of strength or durability. 

This is a mass production job, the biggest yet of its kind. 
Designs are standardized. Prestressed stringers are being 
produced in casting yards to achieve top economy and 
uniformly high quality. Ali this enables contractors to meet 
road opening schedules with resultant financing economies. 

Whether the job calls for hundreds of bridges or just a 
few, savings really add up with prestressed concrete. And 
savings are just starting! Maintenance costs will be the 
lowest known on any major bridge system. That’s why 
you'll be seeing more such modern bridges as Interstate 
System construction moves ahead. 


PORTLAND CEMENT ASSOCIATION 
A national organization to improve and extend the uses of concrete 
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Beverly Road test 
bridge. Tests proved 


FOR STRUCTURES... value of prestressed 


concrete for economical 


MODERN highway bridges. 


concrete 
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THE CONNECTICUT 


‘ 


NEARLY A QUARTER OF A MILLION TONS OF STEEL 


HELPED BUILD 129 MILES OF TURNPIKE 


Some 8,000,000 vehicles are expected to use the 
Connecticut Turnpike this year. Officially opened on 
January 2, it is the state's largest public works project 
to date, costing almost $464 million. 

Slashing travel time between New York and the 
Rhode Island border, this new coastal expressway pro- 
vides 129 miles of modern divided highway, with up to 
eight lanes in the busier sections. From start to finish, 
Connecticut State highway engineers kept safety fore- 
most in their planning and design. Free of cross traffic 
for its entire length, traffic flows on and off through 
ninety interchange points. There are 198 spans to carry 
the expressway over railroads, streets, rivers and high- 


ways, and 76 other structures which carry roads over 
the Turnpike. 

Everywhere along the Turnpike are evidences of 
steel's part in making the expressway a reality. Some 
of these are major structures, like the Quinnipiac River 
Bridge, longest continuous plate-girder span in the 
United States. Some 11,520 tons of structural steel went 
into this bridge, fabricated and erected by Bethlehem. 

But steel is also present in less spectacular ways. Over 
2% million square yards of pavement reinforcement 
were used—some 8,000 tons—to strengthen the con- 
crete slabs. Steel guard rail, both cable and beam, has 
a lineal length of some two million feet. Right-of-way 
steel fence stretches along 83 miles of the highway. 
Over 130,000 ft of steel bridge railing was used. 

Steel was used in such varying applications as main- 
tenance garages, restaurants, signs and signposts, cul- 
vert and drainage systems, toll booths and weight scales. 

Bethlehem supplied a large part of all the steel used 
in the Connecticut Turnpike. Bethlehem supplies a 
long list of steel products for the construction industry 
(see page 4). And manufacturers of other types of 
highway products and construction equipment use 
many forms of steel made by Bethlehem. 


Stretching from New York to Rhode Island, the Connecticut Turnpike is eight lanes wide 
in the busier sections. There is an average of one interchange for each 1.4 miles. 


> 
Sar f 
| 
- 
| 
” 


The Quinnipiac River Bridge at New Haven is one of the 
major structures on the Turnpike. The bridge’s 387-ft- 
long center span is the longest continuous plate-girder 
span in the United States. Bethlehem fabricated and 
erected 11,520 tons of steel for the bridge, and supplied 
steel for many other of the 274 bridges and viaducts. 


Conceived and operated by Connecticut State Hignway Department 
Towns and cities served—28 + Length—128.66 miles 
Bridges and viaducts—274 + Total distance lighted—53 miles 
Interchanges—90 + Dual service stations—7 +» Restaurants—8 
Toll stations—8 + Shoulders—10 ft wide + Lanes—12 ft wide 


CONSTRUCTION FACTS AT A GLANCE 


Portland cement used—2,309,500 bbis © 
Concrete for structures—722,600 cu yds 
Concrete for pavement—684,900 cu yds 
Rock excavated-~9,182,000 cu yds 
Earth excavated— 16,744,300 cu yds 
Steel required: : 
Fabricated structural—122,700 tons Piling—46,000 tons. 
Pavement reinforcement— 2,652,000 sq yds j 
Reinforcing bars—45,700 tons + Guard rail—2,151,300 ft a 
Fence—166 miles + Expansion and contraction joints—561,400 ft 


Turnpike construction required the removal of over 9 million cu yds of rock. 
Bethlehem drill steel was widely used in drilling blast holes. And Beth- 
lehem wire rope is the muscle on power shovels and pile-drivers. 


Paving of the Turnpike called for thousands of tons of Bethlehem concrete 
reinforcing bars, dowel units, bar mats, and hook-bolt assemblies. Steel 
pipe, sheets, and culverts were used in drainage systems. 


Nearly 50,000 tons of Bethlehem piling were used in preparing foundations 
for the Turnpike’s major structures. In addition to H-piles, sheet-piling 
cofferdams facilitated construction of water piers for the bridges. 


Millions of feet of steel guard rail, both the cable and solid-beam types, 
protect motorists and truckers along the Turnpike. And over 130,000 ft of 
steel railing is used on bridges. 
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There are many and varied ways in 
which steel and steel products were used 
after the roadway was completed. 
Obvious applications are the toll booths, 
restcurants, garages, direction signs, 
weight scales, snow removal equipment 
and many others, 


A COMPLETE 
LINE OF 
| CONSTRUCTION STEEL © 


PILING STRUCTURAL SHAPES 


es e | | og «4 Bethlehem furnishes a complete line of products for the construction industry: 
B ; ey Bar mats and welded fabric Joists, open-web, shortspan and longspan 
Barbed wire Nails 
ee : Blast furnace slag and commercial stone Paving steels 
Bridge floor Piling, steel sheet and H-piles 
Bridge rail Pipe, large-diameter welded 
Cables for suspension bridges Pipe piles 
FABRICATED STEEL. ROAD STEELS Center strip and keyway Pipe 
Centering, solid steel over joints Plate 
Culvert sheets, galvanized Posts, steel fence 
Curb facing Posts, steel guard rail 
Digging bars Reinforcing bar accessories 
Drill steel, hollow and solid Reinforcing bars, plain and fabricated 
Dowels, hook-bolt Rock bolts 
Dowel units Roofing and siding, steel 
Fabricated steel bridges and buildings Structural steel shapes 
Fasteners of all types Tool steel 
WIRE ROPE Fence and posts Tunnel-liner plates 
Form stakes Tunnel ribs 
Form wire Tunnel segments 
Guard rail—beam and cable Wire rope and slings 


Hardware, timber bridge Yieldable arches for tunnel roof support 


Descriptive literature is available on most of these Bethlehem products. And 
our catalog, ‘‘Steel for Highways,’ provides details on many of the steel products 
which are used in highway construction. 

If you'd like more information, just fill out the coupon below. 


————— — — — — — — may want to see the new Bethlehem motion picture ‘Steel in Con- 

crete,’ a technical study of reinforcing steel. This and other Bethlehem 

-asiponote-- caged films are distributed through Modern Talking Picture Service, Inc. with 
Bethlehem, Pa. | offices in most major Cities. 


Please send me literature describing: 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 

On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 

Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


Folder 658 586, Printed in U.S. A. 


Address 
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has case-hardened concrete floors 


in Ford Motor Co. Plants 


for over 40 years— 


Since 1915, Ford Motor ( 


ened millions © 
floors with LAPIDOLITH! 

The powerful hardening action of 
LAPIDOLITH makes ¢ 
faces harder and den 
bling and dusting. 


Treatment with 


and inexpensive. L 
trates deeply into conere 
depth as well as on the surface 

netration of LAPIDOLITH i 


pe 
tests using fT 


by laboratory 
tracers. 


Bonded Guarantee: 


LAPIDOLITH—the co 
backed by Bonded Guarantee! 


When floors are 
to specifications they 
rendered highly resist 
abrasion by traffic, prot 
equipment. This is guaranteed bya 


Inc. and backed by a na 
Surety Company- 


LAPIDOLITH 


«re 


Since 190 
3 manufacturers of quality building products 
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nerete hardener 


lapidolized according 
are hardened and 
ant to dusting and 
juction loads and 
Bonded 
Guarantee issued by L. Sonneborn Sons, 

tionally known 
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CENTRAL STAFF 
FICE BUILDING, Dearborn, Mich 


f square feet of concrete, Sw 
4 


SONS, INC. 
Products Division—Dept. C168 
ourth Ave., New York 16, N. Y. 


Send complete i 
emcee information on Lapidolith and Bonded 


We would like a F 

: REE floor i i 

t inspec 

by a Sonneborn Engineer. (Minimu 
,000 square feet.) imum floor area, 


Send FREE 128- ‘Ndi 
tenance ma, Building Construction and Main- 


NAME........... 


FIRM...... 
ADDRESS 
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Two of four radial gates, and structural 
steel for river dam project. 


iv 


304 Ps 
Part of 3,000 ton trashrack shipment. 


105” Wye for western powerhouse. 


provides 
the engineered fabrication 
to harness hydroelectric power 


A a major source of fabricated and machined compo- 
nents and assemblies—to any geographical location 
—Yuba offers through Calsteel, Yuba Manufacturing, and 
Adsco Divisions, a unique combination of experience, skills 
and facilities. Each has gained prominent recognition for 
products and services through many decades. Now inte- 
grated through Yuba Consolidated Industries, Inc., their 
combined know-how and facilities are available under a 
“package responsibility” — with the time-saving economy 
and convenience of working with a single organization as 
near as your telephone. Whatever your needs in harnessing 
the force behind hydroelectric power — you'll like doing 
business with Yuba. YE-801 


Divisions manufacturing 
hydroelectric equipment: 


CALSTEEL DIVISION 
Richmond, California 


YUBA CONSOLIDATED INDUSTRIES, INC. 


San Francisco Sales Offices: 351 California Street 


YUBA MANUFACTURING DIVISION 


New York Sales Offices: 530 Fifth Avenue Benicia, California 


SALES OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES 
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ADSCO DIVISION 
Buffalo, New York 
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—at far less cost _ 


A really NEW drawing material... 


Ozalid 


superior to cloth for pencil, other drafting 


SPECIFIED 


OTHERWISE 4 
UNLESS 


sti 
Division of General YORK 


3 
| 


ALID 


tine & Film Corp 


sounson City. NEW YORK 


Extremely durable, practically ageless—that’s new Ozalid 
Duratrace drawing film. Duratrace can speed your draft- 
ing operations, insure greater accuracy and finer prints. 
It can be used under all climatic conditions and it will 
still maintain its exceptionally high-dimensional stability. 


And Duratrace saves you money! Not only will it out- 
perform the highest quality, moistureproof pencil trac- 
ing cloths in every respect—it actually costs 15% to 
20% less! 


HERE ARE A FEW OF ITS OUTSTANDING ADVANTAGES: 
e Makes drafting easier, improves accuracy 


Duratrace has an exclusive new fiber-free matte sur- 
face that takes pencil better than any cloth available. 
It lets you use hard pencils for greater accuracy, 
cleaner drawings. It erases easily and quickly without 
smudging. And Duratrace lies flat, won’t curl—even 
after being rolled for long periods. 


e Gives you better prints, faster 
The very high translucency of Duratrace means faster 
copying in your whiteprint or blueprint machine— 


A Division of General Aniline & Film Corporation 
in Canada: Hughes Owens Company, Ltd., Montreal 
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copies with maximum contrast. Duratrace won’t 
stretch, melt or peel in your copying machine. Dis- 
tortion of drawings is ended. 


e Stands up to roughest usage—indefinitely 
Easy to handle and file, Duratrace resists wear and 
tear—is almost ageless! Its fold and tear strengths 
far exceed those of cloth, most other films. Duratrace 
can’t fray, become ‘‘dog-eared,” crack, chip, or turn 
brittle. It’s nonyellowing .. . really waterproof; can 
be filed indefinitely, without deterioration! 


Why not test this advanced new drawing material and 
discover for yourself its many advantages and applica- 
tions? Just mail the coupon and you will receive free 
sample and price information. 


DURATRACE, Division of Ozalid 
Dept. F-6 
Johnson City, New York 


Please send me a free test sample of Ozalid DURATRACE. 
I understand there is no obligation. 


Name 


(pcease print) 


Company. 


Position 
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We speak your language 


The language of service and engineering assist- 
ance wherever and whenever you need them. 


The reel of Roebling Stress-Relieved Strand 
for prestressed concrete that you see here is 
but one of many elements of prestressed con- 
crete...every one of which Roebling is famil- 
iar with and many of which Roebling has 
instituted and developed. 


Fourteen years of experience in every aspect 
of the prestressed concrete field—tensioning 
elements, strand development, design pro- 
cedures, the development and introduction of 


the stress-relieving process for the uniform 
behavior of tensioning wires and strands— 
enable Roebling to deliver much more than 
the strand on the reel. 


This from the oldest manufacturer of wire 
rope in the United States: the highest quality 
stress-relieved strand delivered in a ‘‘pack- 
age”’ you cannot get from any other source 
in the world. 


ROE BLING 


Branch Offices in Principal Cities 
Subsidiary of The Colorado Fuel and Iron Corporation 


Consult Roebling 
... First in 

the U.S. with 
Prestressing 

and Tensioning 
Elements 


eo. 
i 


Vulcan 


Materials 
Company | 


P.O Drawer 155 Birmingham 2, Ala. 
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Here is a new concept of service to the 


building and construction industries. 


VuLcAN MATERIALS COMPANY operates 
plants and quarries strategically located 
from the Gulf to the Great Lakes... 
from Alabama and Georgia through 


Illinois and Wisconsin. 


No longer dependent upon limited 
sources of supply, aggregates in 
any quantity can be shipped and 
delivered .. . anywhere and anytime, 


ultiple Source Service! 


Operating over fifty plants and quarries, 
Vulcan has the reserve of resources 
to fill your requirements and assure you 
of deliveries as scheduled. 

When the job calls for sand, gravel, 
crushed stone or slag... call on 
VuLcaNn MATERIALS’ Multiple Source 
Service to serve all your needs. 


THIS IS VULCAN MATERIALS COMPANY: 


Birmingham Slag Division 

Brooks Sand and Gravel Division 
Chattanooga Rock Products Division 
Concrete Pipe Division 

Consumers Division 

Lambert Division 
Montgomery-Roquemore Gravel Division 
Stockbridge Stone Division 

Vulcan Detinning Division 

Frontier Chemical Company 

Teckote Corporation 

Wesco Contracting Company 


“organized for service” 
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Rocky Reach Hydroelectric Project, Public Utility District No. 1, 
Chelan County, Wenatchee, Washington. Ultimate capacity: 1,200,000 
kilowatts; Length of dam: approximately 5,000 feet, including 2,000 
feet water-impervious earth cut-off; Height of spilling from bedrock: 
127 feet; Normal pool area: 9,000 acres. 

Designers and Engineers: Stone & Webster Engineering Corporation 
General Contractors: Rocky Reach Dam Builders (a joint venture of 
four widely known firms). Pile Driving Sub-Contractor: Lebouef and 
Dougherty Construction Co., Richmond, California 
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USS MZ Piling of the type used for permanent cut-off walls to obtain 
high beam strength. 
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ee Cofferdam built tight and strong with USS MP-101 straight-web steel sheet piling. 
4 


delivered on time for quick erection 
at Rocky Reach Dam, Washington 


The new $273,100,000 Rocky Reach Hydroelectric 
Project near Wenatchee, Washington, needed steel sheet 
piling to start the project before the beginning of the 
annual flood stage of the Columbia River. Five thousand 
six hundred tons of steel sheet piling was made in Pitts- 
burgh and delivered on time. 

The USS Steel Sheet Piling was used to construct a 
portion of the 24-cell cofferdam, upstream and down- 
stream cut-off walls and east abutment dam. The coffer- 
dam was built in 103 days, or one cell every 4 working 
days. For this, USS MP-101 straight-web piling, driven 
to solid rock for maximum strength in tension, was used. 
Lebouef and Dougherty Construction Co., pile driving 
sub-contractor, states that the sheet pile interlock sizing 
was excellent and the piling placed without difficulty. 

The cut-off walls were built with USS MZ Piling 
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for maximum beam strength. These were also driven to 
solid rock for a permanent installation. 

This is another case that illustrates the excellent co- 
operation on deliveries made possible by U. S. Steel’s 
large production facilities and attention to customers’ 
needs. When you want any type of piling—steel sheet or 
H-beam bearing piling—get in touch with the United 
States Steel office near you. 


USS is a registered trademark 


United States Steel Corporation, Pittsburgh 
Columbia-Geneva Steel, San Francisco 
Tennessee Coal & tron, Fairfield, Ala. 
United States Steel Export Company 


United States Steel 
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Two Gurley transits featu 


Gurley OP-57 


The Gurley Optical Plummet Transit (Model OP-57) has 
proved itself to be such an important time and money 
saver in the field that this optical plummet feature has 
also been added to the Model 132 Standard Precise 
Transit. The new transit will be known as the OP-137. 

Both these Optical Plummet Transits will save you time 
and trouble in setting over a point. The OP-57 and OP-137 
eliminate the swing and sway of the cord and plummet— 
exasperating and time consuming. You will especially 
appreciate the increased accuracy on windy locations. 

By rotating the instrument 180°, you can be assured of 
positive centering. 


re built-in optical plummets 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Gurley OP-137 


The Gurley Optical Plummet Transits are furnished 
with tripods which have built-in shifting heads. They 
allow a two-inch shift of instrument over the point, pro- 
viding greater latitude in initial set-up. 

Model OP-57 is recommended for very exacting work; 
the OP-137 for general engineering and construction work 
because of its shorter telescope, smaller size and its lighter 
weight. 

Now in two models Gurley offers you an important ad- 
vantage of the optical-reading theodolite plus the simplic- 
ity, ruggedness and proved performance of the American 
transit. Write for new Bulletin OP-100. 


W. & L. E. Gurley 


Engineering Instruments Division 


518 Fulton Street, Troy, New York 
Since 1845 
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CONCRETE 
REINFORCING 


STEEL INSTITUTE 


June 1958 


Three-span, continuous, reinforced concrete, deck girder 
bridge carrying Route 100 over U. S. 52 and State Route 
218. Inver Grove Township, near St. Paul. Designer: 
Minnesota Division of Highways. 


Stay on schedule with 
REINFORCED CONCRETE 


Bridges and highway separation structures are open 
for traffic on time when you design in reinforced con- 
crete. Two important reasons for this are: (1) All 
construction material is available from local stocks, 
and (2) local labor is readily available for immediate 
construction. On your next bridge or overpass, de- 
sign for beauty plus economy .. . and stay on sched- 
ule with REINFORCED CONCRETE. 


CONCRETE REINFORCING STEEL INSTITUTE 
38 South Dearborn Street, Chicago 3, Illinois 
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DECEASED 


Jean M. Allen (M. '28), age 79, Los 
Angeles consultant, died in Los Angeles, 
Calif., on April 12. Mr. Allen, who had 
studied at the University of Wisconsin, 
had served as superintendent of major 
dredging operations in Missouri, Illinois, 
New York and California. Before going 
into consulting work in 1921, he held the 
position of superintendent of harbor 
work in Manila. He was the designer and 
builder of 40 dredges of various types. 


Millard H. Aubey (M. 
Commander, Civil Engineer Corps. U. 
Navy, died in Rota, Spain, on February 
28, while on active duty. Commander 
Aubey was a civil engineering graduate 
of ee astern University. Before join- 
ing the Navy in 1942, he had been senior 
engineering aide and junior civil engineer 
for the Metropolitan District Water 
Supply. 


Edward Bartow (MM. '22), age 88. pro- 
fessor emeritus of chemistry at the State 
University of lowa, died at his home in 
City on April 13. Dr. Bartow 
headed the chemistry and chemical engi- 
neering departments at the university 
for 20 vears. He was a co-developer for 
the large-scale manufacture of a high ex- 
plosive from corn. Dr. Bartow was a Phi 
Beta Kappa graduate of Williams Col- 


lege. He had taught at Williams, the 
University of Kansas, and the Univer- 
sity of Illinois. 


William G. Bratschi (.\.M. '35), age 56, 
assistant hydraulic engineer with the 
U. S. Geological Survey in Santa Fe, 
N. Mex., died recently in Albuquerque. 
Mr. Bratschi was graduated from the 
University of New Mexico with a civil 
engineering degree. He had spent) ten 
vears with the state engineer of New 
Mexico. In 1939 he joined the U. 8. Geo- 
logical Survey, which he had served 1 
several positions of responsibility. 


Leon E. Chase (.\.M. '28), age 58. engi- 
neer with Alvord, Burdick and Howson, 
Chicago. IL. died at his home in Viroqua, 
Wis., on April 26. Mr. Chase, a 1922 grad- 
uate of the University of Wisconsin, had 
worked as a civil engineer on projects in 
Wisconsin, Illinois, and Michigan. He 
Was post engineer at Camp MeCov, Wis., 
during World War IT and at the Glen- 
view, IL. Naval Air Station, during the 
Korean War. He served as city engineer 
for Viroqua from 1953 to 1957 when he 
became connected with Alvord, Burdick 
and Howson. 


E. Clemens (M. 735), age 57, 
Economic 


George 
consulting engineer the 
Cooperation Administration in Paris, was 
killed recently in an airplane aceident in 
the Belgian Congo. Mr. Clemens’ early 
experience was with the Mississippi River 
Commission, He had held various posi- 
tions on road and railway construction 
with the Corps of Engineers. During 
World War IL, he s« rved as a colonel of 


artillery, and as chief of construction for 
the Corps of Engineers in Germany. La- 
ter he was transport adviser for the 
E.C.A. in Europe. Mr. Clemens was a 
specialist transport organization and 
author of several articles on waterway 
improvements and of many reports on 
African ports and railways. He bad been 
active in the Mid-South Section which 
he had served as president, 


Walter A. Conley (M. '21), age 76, con- 
sulting engineer Morristown, N. 
died there on March 28. A graduate of 
Dartmouth College. Mr. Conley) earned 
his civil engineering degree from the 
Thayer School of Civil Engineering. He 
had served as assistant to the consultant 
on the Queensboro Bridge, and as de- 
sign engineer with James B. French, con- 
sulting engineer. In the nineteen-thirties, 
Mr. Conley began the practice of civil 
engineering in New York City and later 
continued as a consultant in Morristown, 


George J. Davis, Jr... (M. ’22), age 81, 
principal in George J. Davis & Son, Tus- 
caloosa, Ala. died there on February 28, 
Mr. Davis received his civil cngineering 
degree from Cornell University his 
doctor of science from the University of 
Alabama. Immediately after lis gradua- 
tion from Cornell, Mr. Davis taught at 
the University of Wisconsin, For over 35 
vears he served as professor of civil engi- 
necring and dean of the College of Engi- 
neering at the University of Alabama. 
In addition to his work as an cduecator, 
Mr. Davis took an active part in plans 

(Continucd on page 112) 


STRATAGRAPH . 


Edo’s new Model 400 Stratagraph records strata formations 


- lean the beds of rivers, lakes and any other relatively — 
shallow with sharp definition and complete 


accuracy. 
Sediment, intermediate layers, bed rock and faults 
ee all readily distinguished and pictorially shown on the Strata-_ 


graph’s electrosensitive paper, with an accuracy in wae _ 


indication of one-half of one per cent. 


of the world to determine quickly and positively the layers at 


which foundations can be set. It @ 
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flects great savings in 


For complete details write to: 


Sood of a cone-shaped transducer and results in excep-- 
tional depth and layer definition. The Stratagraph makes 


180-250 feet or fathoms 


CORPORATION, College Point, L. I., N. Y. 
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(Below) Positioning one of the four 97’ long, 32-ton prestressed beams for 
the gymnasium. Beams were trucked to job from manufacturer's Berlin plant. 


PRECAST 
STRUCTURAL 
CONCRETE 


CHOSEN FOR ECONOMY, 
APPEARANCE, 
AND QUICK DELIVERY 


Architect: Johnson & Boutin, Washington, D. C, 


Contractor: Joseph Bahen Construction Co., Washington, D. C. 


Structural Engr.: Carl Hansen, Silver Springs, Md. 
Precast, Prestressed Units Manufactured and Erected by: 


Formigli Corporation, Berlin & Williamstown Junction, N. J. 


Ready Mix Concrete for All Structural Units Supplied by: 
Trap Rock Industries Inc., Palmyra, N. J. 


Since much of the structural frame of Our Lady of Good 
Counsel High School in Wheaton, Md. is to be permanently 
exposed, appearance as well as strength is important. 


Precast concrete was chosen for the job as the most economical 
way to assure quality structural units with pleasing, even-tex- 
tured surfaces. Moreover, precast construction permitted quick, 
easy erection of the structural frame, even though the work was 
done during the winter. 


In the manufacture of both precast and prestressed units, the 
Formigli Corporation used concrete made with Lehigh Early 
Strength Cement for maximum production efficiency. Result— 
all units complete and ready for delivery within 60 days. 


This is another example of the advantages of precast structural 
concrete—and Lehigh Early Strength Cement. 


LEHIGH PORTLAND CEMENT COMPANY Allentown, Pa. 


spandrel beams, 190 lintels and sills, 2655 precast joists, and 1000 precast bridging pieces for the joists. 
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In addition to the four beams for the gymnasium (seen in photo at right), the school structural system required 72 precast columns, 114 i. 2 


Box Canyon Dam Project for Public Utility District #1, 
Newport, Washington, Engineer: Harza Engineering 
Co. Construction Managers: Morrison-Knudsen Co. 


was applied to consolidate sand fill up 
to 30’ in depth beneath the spillway of 


Vibroflotation in action at Box Canyon 
Dam. A compaction of over 550 cu. 
yds. of sandfill was maintained dur- 
ing each shift under adverse working 
conditions. 


Proven Applications 
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the Box Canyon Dam. 


Fine sand fill up to 30' in depth was 
compacted beneath the spillway and 
aprons of the Box Canyon Dam. 
VIBROFLOTATION was selected 
over alternate methods after con- 
sidering such factors as cost, time, 
and construction convenience. A 
minimum relative density of 70% 
(average of approx. 85%) was 
achieved. Because of the urgency of 
the project, 13,900 cu. yds. were 
compacted in 25 shifts on an around- 
the-clock basis. 


Write for Booklet C-15 


Pittsburgh: 22, Pa. 
ATlantic) 


Deceased 
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and designs for a munber of hydraulic 
sanitary engineering projects. He 
opened his own firm about ten vears ago. 


Alden K. Fogg (A.M. '24), age 65, re- 
fired Naval officer and city: engineer of 
San Diego, Calif., died there suddenly 
on April 25. Mr. Fogg had been city engi- 
neer since 1948, and was to have retired 
on July 1. In the Navy Civil Engineci 
Corps for vears, Mr. Fogg had at- 
tained the rank of captain at the time 
of his retirement. As public works officer 
for the Eleventh Naval District, he was 
in charge of the construction of a number 
of major projects, including the $15 mil- 
lion first San Diego aqueduct. As city 
engineer, he carried out) an ambitious 
program of street paving and other mu- 
nicipal improvements. Mr. Fogg had been 
active in the San Diego Section, which 
he had served as president. He was a 
graduate of the University of Illinois. 


Charles W. Fowler (M. 155), age 72, 
consulting engineer of Washington, D. C., 
died there on April 12. Mr. Fowler was 
graduated from the Sheffield School of 
Science at Yale Universitv. He spent 
several vears in Puerto Rico working on 
the development of sugar refineries, and 
had been with the Irving Trust Company 
aus a representative the receivership 
division. Mr. Fowler had a consulting of- 
fice in Washington for the past ten years. 


William L. Havens (M. '25), age 64, 
partner in Havens and Emerson, engi- 
neers of Cleveland, Ohio, died there on 
April 26. Mr. Havens, a civil engineering 
graduate of Cornell University, was for 
many years senior assistant sanitary engi- 
neer for the city of Cleveland. He had 
also been associated with George B. Gas- 
coigne in a consulting engineering prac- 
tice. Mr. Havens had been «a partner in 
Havens and Emerson since 1946. 


Robert Hawxhurst, Jr., (M. '07), age 
74, consulting engineer and geologist of 
San Francisco, Calif., died there on April 
6. Mr. Hawxhurst had studied at the 
University of California and Stanford 
University. He spent the early part of his 
career in Hawaii, serving as assistant en- 
ginecr for the Oahu Railway and Land 
Company: principal assistant engineer 
with the Hilo Railway Company; and 
principal in Whitehouse and Hawxhurst, 
Engineers and Contractors. He had stud- 
ied and made reports on traffic conditions 
and coal deposits in the Philippines, ore 
deposits in China, and tin mines in Ma- 
Jaya. Mr. Hawxhurst had been engaged 
in consulting and geological work in San 
Francisco for more than twenty-five 
years. 

(Continued on page 114) 
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Commercial Foundations Fort Duquesne Boulevard 


Some recent examples 
of Double Ellipsoidal 


in the very low head-range range 


The low range of head inherent in all PDM Double Ellipsoidal 
Elevated Steel Tanks is an advantage emphasized particularly 
in the capacities from 100,000 to 300,000 gallons. 

@ As illustrated in the installations above, you get low head 
range plus fine appearance in our Double Ellipsoidal design. 
Let us detail for you the important economy factors, as well. 


Pittsburgh-Des Moines Steel Company 


Plants at PITTSBURGH, DES MOINES, SANTA CLARA, FRESNO, and CADIZ, SPAIN 
Sales Offices at: 


PITTSBURGH (25).........- 2470 Nevilie Island 
NEWARK (2).........1751 Military Park Bidg. 
CHICAGO (3)....674 First National Bank Bidg. 
EL MONTE, CAL...............P.O. Box 2012 


ATLANTA (5)...... 361 E. Paces Ferry Rd., N. E. 


DES MOINES (8)............971 Tuttle Street 


DALLAS (1)...... Praetorian Bldg. 
SEATTLE (1)... . «Suite 378, 500 Wall St. 
SANTA CLARA, CAL..........677 Alviso Road 
DENVER (2)...... 323 Railway Exchange Bldg. 


ELEVATED STEEL TANKS 


. 
= 


TREMENDOUS 
WORK 
POTENTIAL 


T-2 UNIVERSAL THEODOLITE 


The Wild T-2 enables the operator to work rapidly, 
precisely and steadily under conditions that 
may range from equatorial to antarctic. 
Optical and mechanical excellence, plus negligible 
maintenance requirements, combine with a complete 
list of accessories to make the T-2 the finest 
instrument in its class by far. 


Write or phone for Booklet T-2 for complete data. 


Full Factory 
Services 


WILD 


IHEERSRUGGH INSTRUMENTS, INC. 


MAIN AT COVERT STREET, PORT WASHINGTON, NEW YORK @ PORT WASHINGTON 7.4843 | 
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Walter E. Irving (M. 38). age 85, 
founder and president of the Irving Sub- 
way Grating Company, Inc., Long Island 
Citv, N. Y¥., died in Stamford. Conn.. on 

Mav 5. Mr. Irving 

graduated from Rens- 

selaer Polytechnic In- 

stitute as a civil en- 

gineer, and in 1952, he 

was awarded the hon- 

orary degree of doctor 

of engineering there. 

An expert steel 

flooring. Mr. Irving 

started his own iron 

W. E. Irving works in 1902. In 1906 
he introduced riv- 

eted open mesh steel subway grating 
which transit officials hailed as the answer 
to pedestrian accidents. Mr. Irving was 
also the developer of the first practical 
emergency afield landing mat. In recog- 
nition of his many contributions to safety, 
he received an Army Certificate of Ap- 
preciation for Patriotic Civilian Service. 


William M. Jones (A.M. ’24), age 61, 
retired treasurer of the John W. Ferguson 
Company, Paterson, N. J., died recently 
in Wilton, Conn. Mr. Jones received his 
civil engmeering degree from Cornell 
University. He served with the Corps of 
Engineers during World War I. Mr. Jones 
was with the Ferguson Company for ovet 
twenty years in a number of responsible 
capacities, 


Lawrence M. Kingsland (A.M. ’37), 
age 61, senior civil engineer for the Trans- 
continental Gas Pipe Line Company. 
Houston, Tex., died 
there on April 15. Mr. 
Kingsland was gradu- 
ated from Rice Insti- 
tuté with a degree in 
civil engineering. He 
began his professional 
career with the Texas 
Company, for which 
‘ he worked in the 

United States and 
L. M. Kingsland Venezuela. He had 

served several govern- 
ment groups, including the U. 8S. Geolog- 
ical Survey, the U.S. Forest Service, and 
the Corps of Engineers. He had been with 
the Transcontinental Company for al- 
most ten years. 


4 


Jacob Mark (M. 40), age 71, New York 
consultant and head of Jacob Mark and 
Sons, died in Scarsdale, N. Y.. on April 
24. Mr. Mark. a native of Poland. re- 
ceived his engineering degree from the 
College of the City of New York. Shortly 


(Continued on page 116) 
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Newport News builds wide 
variety of large units 


ALMOST ANY TYPE of heavy 
equipment can be built by Newport 
News. 


And the reason? Specialized pro- 
duction techniques for one thing. 
You get the benefit of plant methods 
and equipment developed as a re- 
sult of Newport News’ seven dec- 
ades of experience. Seven decades 
fabricating millions of tons of steel 
... carbon, corrosion-resistant alloy, 
clad and other special steels. 


Moreover, Newport News’ plant 
provides unsurpassed facilities. 
More than 225 acres in area, it com- 


Engineers — Desirable positions 
available at Newport News for Designers 
and Engineers in many categories. Ad- 
dress inquiries to Employment Manager. 
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prises vast steel fabricating shops, 
five huge machine shops, acres of 
pattern shops and foundries. It in- 
cludes forge and die shops, heat 
treating furnaces and allied equip- 
ment, along with complete modern 
test apparatus. 

But most important of all... it 
is the high integration of skill and 
production facilities that enables 
Newport News to build large units 
fast ... to save valuable time. Let 
us bid on your present or future 
projects. Write today for your copy 
of our illustrated booklet “Facilities 
and Products.” 


Newport News 


The 110'6” debutanizer shown above 
and the 150-ton unit (below), a 3-stage 
axial flow compressor. are typical New- 
port News products. Whether you need 
a hydraulic turbine, vacuum tanks or 
penstocks . . . bridge caissons, digesters 
or dryer rolls ... you can command the 
services of Newport News for units of 
about any size or shape. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 


(Vol. p. 487) 115 


nd , 4 
: : 
yt 


| Voids in concrete bridge deck 
eliminate dead weight! 


Sante Fe Railroad Bridge, los Angeles, Cal. 
George S. !wanaga and Murray Brill, L.A. 
County Bridge Dept., designers. Otis B. Pier- 
son Construction Co., contractors. 


SONOQ 
SONOVOLD. 
FIBRE TUBES 


form voids three feet in diameter 


Built to carry five railroad tracks, this 76’6” wide, two-span structure 
is on a 15° skew. The reinforced concrete, cast-in-place bridge deck is 
4’ thick and contains hollows formed by 36” O.D. SONOVOID Fibre 
Tubes spaced 54” on center. 


Sonoco SONOVOID Fibre Tubes have been specifically developed for 
use in bridge decks, either cast-in-place or prestressed precast units and 
in wall, floor, roof and lift slabs ...also in concrete piles. 


Reduce weight in concrete construction...use low-cost SONOVOID 
Fibre Tubes to displace low-working concrete at the neutral axis ... and 
save materials and money! 


In sizes from 2.25” to 36.9” O.D. up to 48’ long. End closures available. 
Order in specific lengths or saw to your requirements on the job. 


See our catalog in Sweet’ 
For complete information and prices, write 


*® HARTSVILLE, S. C. 
* LA PUENTE, CALIF. 
* MONTCLAIR, N. J. 
* AKRON, INDIANA 
Construction Products 


* LONGVIEW, TEXAS 

* ATLANTA, GA. 

* BRANTFORD, ONT. 

* MEXICO, D.F. 2844 SONOCCO PRODUCTS COMPANY 
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Deceased 
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after his graduation, Mr. Mark estab- 
lished the Mark Iron Works in Brooklyn, 
which made ornamental gates and grilles. 
After the dissolution of the company, 
Mr. Mark worked for many years in the 
building field in Jacob Mark and Sons, 
building a number of major structures in 
New York and Brooklyn. Mr. Mark was 
a founder and director of the American 
Technion Society which was formed to 
aid the Institute of Technology in 


Israel. 


William Mavila (J.M. 50), age 33, 
senior civil engineer and assistant to the 
Los Angeles County Engineer, died re- 
cently in Puente, Calif. Mr. Mavila was 
a graduate of Virginia Polytechnic Insti- 
tute with a degree in civil engineering. 
Mr. Mavila served as engineer with John 
MeShain, Ine., builders in Arlington, Va. 
He had been with the Los Angeles 
County Engineer for five vears at the 
time of his death. 


Robert R. Shoemaker (M. '43), age 60, 
chief harbor engineer for Long Beach, 
Calif., died there on January 26. Mr. 
Shoemaker, who had been chief harbor 
engineer since 1940, formulated and 
completed construction of all Long 
Beach's harbor development on Terminal 
Island, three bridges crossing the Los 
Angeles River, and many other projects 
in and around Long Beach Harbor. In 
addition to his work as chief harbor en- 
gineer, Mr. Shoemaker pioneered in the 
field of subsidence studies and, at the 
time of his death, was correlating a num- 
ber of such studies for the Board of Har- 
bor Commissioners. Mr. Shoemaker was a 
past president of the Los Angeles 
Section. 


Carl W. Smedberg (M. '31), age 65, 
site engineer for the Public Housing Au- 
thority in Richmond, Va., died there on 
February 24. Mr. Smedberg received 
his civil engineering degree from the Uni- 
versity of Michigan and an L.L.B. degree 
from La Salle Extension University. He 
had served as city engineer for Muskegon 
Heights, Mich.; as superintendent of the 
water and sewer department of Greens- 
boro, N. C.; and as city manager of 
Greensboro. 


William L. Stanton (M. '32), age 63, 
retired engineer, died recently in Pasa- 
dena, Calif. A graduate of the University 
of Michigan, Mr. Stanton had taught at 
his alma mater, Texas Agricultural and 
Mechanical College, the University of 
Minnesota, and the University of South- 
ern California. During the first World 
War, Mr. Stanton served in the Corps of 
Engineers. He had completed several as- 
signments abroad with Stuart, James & 
Cook, and the Lockheed Corporation. 

(Continued on page 118) 
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There’s nothing more precious 
than an uninterrupted supply 
of fresh air for underground 
operations. And there’s no bet- 
ter way to get it there than 
through dependable, economical 
NAYLOR Spiralweld pipe. 

Consider the advantages this 
distinctive pipe offers you. It’s 
light in weight. Easier to handle 
and install—especially when you 
use the one-piece NAYLOR 
Wedgelock coupling to speed 
connections. Lines hug the wall 
—can be extended with only one 
side of the pipe in the open. 
And you can count on greater 
collapse strength and safety, 
because of its exclusive spiral- 
lockseam structure. 

Anyway you look at it, you’ll 
be time and money ahead to 
specify NAYLOR Pipe — not 
only for ventilating but also for 
other construction needs such 
as water lines, high air lines, 
dredging and other services. 

Write for Bulletin No. 507. 


NAYLOR 
1281 East 92nd Street, Chicago 19, Illinois 


COMPANY Eastern U.S. and Foreign Sales Office 
60 East 42nd Street, New York 17, N. Y. 
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Deceased 


(Continued from page 116) 


Paul L. Stuenkel (A.M. '43), age 56, 
senior engineer of bridge design with the 
Kansas State Highway Commission, died 
recently in Topeka, Kans. Mr. Stuenkel, 
who was a civil engineering graduate of 
Kansas State College, had served in the 
Highway Commission for over 20 vears. 


William L. Sylvester (A.M. ’30), age 
64, consulting engineer with Gee and Jen- 
sen in West Palm Beach, Fla., died there 
on February 5. Mr. Sylvester had a rec- 
ord of over 35 years on public works. He 
had served as project engineer with Gree- 
ley and Hansen, Chicago consultants on 
sewage and water supply. For 16 years, 
Mr. Sylvester worked with the New York 
City Department of Public Works as en- 
gineer assistant to the Commissioner and 
more recently as director of public rela- 
tions. He had also been assistant chief 
engineer of sewage treatment for the 
city. 


Julian H. Torras, Jr., (J.M. ’51), age 
32, construction engineer for the Corps 
of Engineers in Fort Worth, Tex., died in 
Del Rio, Tex., on April 4. Mr. Torras was 
graduated from the Agricultural and Me- 
chanical College of Texas with a civil 
engineering degree. Joining the Corps of 


4 STANDARD SCALES 

READY FOR INSTANT USE 
Degree © Clainage Correction 
e@ Topographic © Per Cent 


ABNEY LEVEL 

HANDBOOK 

Illustrates and de- 

scribes how to moke 

full use of your Ab- 

ney Level. Furnished 
with each Leupold Abney, or send 
25¢ per copy. 


Length 61/.” 


curate for leveling, checking 
grades, measuring heights, topo- 
graphic mapping. 
$33” Furnished in 
saddle leather 


Weight 10 oz. 


Engineers immediately after his gradua- 
tion, he served it as a project engineer, 
office engineer, and construction § en- 
gineer. 


Frederick C. Waddell (M. ’36), age 
72, retired structural engineer for the 
Bethlehem Steel Company, died in 
Bethlehem, Pa., on April 14. Mr. Wad- 
dell, a native of Nova Scotia, received his 
B.S. degree from the Massachusetts In- 
stitute of Technology. He had held the 
post of chief engineer for the Hay Foun- 
dry and Iron Works until the company 
was taken over by Bethlehem Steel, 
which he served in many capacities until 
his retirement in 1955. 


Kirby C. Weedin (M. ’10), age 90, for 
many years engineer and superintendent 
of the Foundation Company of Canada, 
Ltd., died in Montreal recently. Born 
and educated in Missouri, Mr. Weedin 
spent the early part of his engineering 
career with several firms in New York, 
Idaho, Canada and China. In 1925 he 
joined the Foundation Company as con- 
struction superintendent. 


George F. Wieghardt (M. ’20), age 71, 
chief engineer for the Hackensack (N. J.) 
Water Company, died in West Engle- 


The only Abney Level supplied 
complete with all four commonly 
used scales— ready for instant 
use. No “extra” scales to mis- 
place. Internal focusing bubble 
magnifier. Fast, convenient, ac- 


Centrifugally applied and 
mechanically trowelled 


wood, N. J., on January 9. Mr. Wie- 
ghardt, a civil engineering graduate of 
Cornell University, had been design en- 
gineer with the New York Power Con- 
struction Company and had spent sev- 
eral years with the Baltimore City Water 
Department before joining the Hacken- 
sack Water Company. He was with the 
company in responsible positions for 
more than 25 years. 


George M. Wilson (J.M. ’55), age 24, 
hydraulic engineer with the U. 8. Geo- 
logical Survey in Albany, N. Y., was 
killed recently in a street accident in 
Yonkers, N. Y. A civil engineering grad- 
uate of Rensselaer Polytechnic Institute, 
Mr. Wilson joined the Survey imme- 
diately after his graduation. 


Eugene A. Yates (M. '25), age 77, 
chairman of the board of the Common- 
wealth and Southern Corporation, New 
York City, died there recently. Mr. Yates 
received his B.S. degree from Rutgers 
University. He was with Fraser, Brace 
and Company, General Contractors, as 
superintendent of construction, then with 
the Alabama Power Company as chief 
engineer. In New York, Mr. Yates was 
engaged in consulting engineering, spe- 
cializing in hydroelectric work. Since 1935 
he had been with the Commonwealth 
and Southern Corporation. 


Centriline Process applies 
smooth, continuous leak- 
proof lining to inside of 16” 
to 144” pipe lines “in place?’ 


case, belt loop. 


Applicable to fresh or salt 
water, oil, gas or industrial 
waste lines. Eliminates 
interior corrosion and leakage. 
Restores full flow coefficients. 


Write for full information 


Compact, mobile machine 
moves through the line 


DEALERS: 

Investigate this profitable 
line of LEUPOLD composses, 
levels. Write for information. 


LEUPOLD HAND LEVEL 
Pocket level for determining 
level, fall or grade. Internal 
focusing bubble magnifier. 
Furnished in saddle 
leather cose 

with belt loop. 
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Specializing in Pipe Protection Problems 
Tate and Centriline “In Place” 
interior Cement Mortar Lining * “In 
Plant’ and “‘Raithead’’ Centrifugal 
Spinning of Cement Mortar or Coal Tar 
Linings — Somastic Exterior Coating 

* Pipe Wrapping Reclamation: 
Removal of Old Wrapping, Straightening, 
Blasting, Beveling, Testing. 


‘ 


LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 N. E. GLISAN ST. « PORTLAND 13, OREGON 
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Precast concrete bridge, 
cribbing and pipe—inte- 
grated pieces of a single job 
—all reinforced for greater strength 
and made of concrete for permanent, 
maintenance-free service. 


dint ...all from 


AMERICAN-MARIETTA 


Langley 
Field 


Save time by using American-Marietta pre- 
cast reinforced piling and bridge slabs— 
ready for installation when you need them. 


Save up to 30° in constructing 
pedestrian and cattle underpasses, 
culverts, utility galleries and 
manholes—with precast 
Flat-Base Pipe and Hi-Hed Pipe 
(not illustrated). 


Other examples of 


Reinforced concrete lift stations 

and other special structures, P R O G R E S y I N 
including manholes, septic 

tanks and wheel stops, ¢ O N te RETE 
readily available from 

A-M plants strategically 

located throughout the 

country. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 
GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEMALL 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO 


8 W. 40th ST. | 84 E. RANDOLPH ST. | 100 FARNSWORTH AVE. 


Men Available 


Fievp/Orrice Encrneer, J.M., ASCE, B.C.E., 30, 
five years’ extensive experience land surveying in- 
cluding subdivision computations and layout, title 
surveys, etc. Overseas construction, six years’ all 
phases including construction supervision, field 
and office layout. Location desired, Northeast. 
C-338. 


Frecp Enorneer, J.M., ASCE, B.S., 27, office en- 
gineer of a $3,000,000 re-development project. Two 
years’ experience in drainage, paving, grading, 
surveying and other forms of highway construc- 
tion. Location desired, Long Island, N. Y. C-339. 


Civit Encrnerr, M. ASCE, B.S. in C.E., 54. 
Registered Maryland and Washington, D.C., re- 
tiring, 30 years’ diversified government service: 
(a) Corps of Engineers on R & H improvements 
and flood control projects and (b) Department 
Air Force, including four years’ duty (Lt. Colonel) 
as installations engineer and staff office, various 
phases of planning, construction, and maintenance 
military bases. Desires administrative, managerial 
position involving reports, correspondence tech- 
nical writing. Location desired, metropolitan 
Washington, D.C. area. C-340. 


Civi. Enorneer, A.M., ASCE, B.S.C.E., P.E., 
47, varied experience in office and field on high- 


ASSISTANT 
TRAFFIC 
ENGINEER 


$597 to $776 a month, including annual 
automatic and longevity salary increases. 
Starting salary may be at any step in 
basic range ($597 to $712) depending 
upon qualifications. Interview and moving 
expenses paid by city. U. S. citizenship 
required, but no residence restrictions for 
man to begin work. Registration as a 
professional engineer required. Wisconsin 
Retirement Fund and Social Security 
Benefits. 


CITY PERSONNEL DEPARTMENT 
404 CITY-COUNTY BUILDING 
MADISON 9, WISCONSIN 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


ways, bridges, and buildings, Predominate experi- 
ence in structural design and specification writing 
for office and public type buildings. Desire con- 
nection with company planning expansion as a 
project engineer or with a contractor-engineering 
firm. Location desired, Midwest or East, C-341. 


Sanitary Enornerrn, M. ASCE, B.S.C.E., 
A.S.E.E., P.E. Diploma, American Sanitary En- 
gineer, M.S. Twenty years’ experience including 
sales engineering, teaching, water plant operation, 
consulting; work involved engineering, technical 
and administrative supervision, and report writ- 
ing. Will consider administration of municipal 
water supply, teaching, or engineering school ad- 
ministration, C-342. 


Cin J.M. ASCE, B.S.C.E., 
M.S.C.E. (Structures), 32, nine years’ domestic 
and foreign experience; teaching, design, con- 
struction and maintenance of railroads, ‘highways, 
chemical and oil plants; registered. C-343. 


Soms AND Marertacs Enoineer, A.M. ASCE 
39, single, highly qualified, over eight years’ office 
and field. M.S. (soil mechanics) and M.S. (high- 
way engineering); special experience in soils and 
foundations. Registered P.E., Illinois and Penn- 
sylvania. Location desired open, C-344. 


Civi Enornerr, J.M. ASCE, B.S.C.E., 28, six 
months’ structural design; four years’ electronics 
and general civil engineering; two years’ site de- 
velopment, drainage, soils, pavements, and speci- 
fications. Location desired, Midwest. C-345-9533- 
Detroit. 


Executive Position, 53. Experience in varied 
engineering and construction fields including large 
office and industrial buildings, parks, etc. Last ten 
years’ managing operations of large U.S. con- 
struction firm in San Francisco, Seeks executive 
position, supervisory of large scale construction 


projects. Headquarters, U.S. S-1286 


Construction Encineer, A.M. ASCE, B.C.E., 
36; registered C.E., California. Nine years’ con- 
struction on commercial buildings in all types 
heavy industry, serving as owners representative 
or contractors engineer. Responsible for all phases 
of construction, two years’ design and estimating 
on commercial and industrial construction. Desires 
responsible position in Southern California, C- 
346-San Francisco. 


Positions Available 


Prosect Design ENcGineer, graduate civil with 
extensive experience in structural steel and rein- 
forced concrete design for industrial building. 
Salary, $10,000-$12,000 a year. Location, New 
York, N. Y. W-5911. 


Instructor, civil, to handle statics, dynamics, 
strength of materials. Salary open. Location, 
Pennsylvania. W-5958, 


Director oF ENGINEERING, to correlate, program 
and direct the engineering design service, to pro- 
vide sound engineering design at reasonable cost 
for large engineering architectural consulting or- 
ganization. Should be a licensed Professional En- 
gineer, preferably but not necessarily structural. 
Heavy administrative as well as technical experi- 
ence working with architects on major commer- 
cial and industrial buildings. Salary, $14,000-$18,- 
000 a year, plus profit-sharing plan and top fringe 
benefit program. Location, California, W-5984. 


Associate AND ASSISTANT Proressors AND IN- 
structors for department of civil engineering; 
M.S. degrees desirable but instructors working 
toward advanced degree will be considered. (a) 
Courses in civil engineering; (b) Courses in en- 
gineering mechanics: (c) Instructor in engineer- 
ing drawing, descriptive geometry and surveying. 
Salaries based on experience and education. Avail- 
able September 1958. Location, Midwest. W -6030. 


HigHway Enorneers for asphalt road construc- 
tion projects. (a) supervisory field construction 
engineer with twenty years’ experience; (b) resi- 
dent engineer with ten years’ experience; (c) 
specification writers and estimators with ten 


This placement service is available so 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


years’ experience. Salaries open. Two-year con- 
tracts, Location, Middle East. F -6062. 


‘TEACHING PeRSONNEL, (a) associate professor to 
teach thermodynamics-fluid mechanics, heat 
transfer and expand research program, Ph.D. pre- 
ferred. Salary, to $10,000 for nine months, (b) 
chairman, civil engineering department, Ph.D. 
preferred. Will be responsible for structures se- 
quence. Salary, to $10,000 for nine months. Loca- 
tion, California. W-6077. 


Civin Enornerr, either a recent graduate, ot 
with up to five years’ experience, for office and 
field work with a consulting engineer. Salary 
gool; opportunity for advancement. Location, 
upstate New York. W-6086. 


Sanitary Engineer, B.S. or M.S. in civil or 
chemical engineering; professional license desir- 
able but not demanded. Must have design ex- 
perience covering municipal sewage and/or water 
treatment plants. Some estimating experience 
helpful. For staff of engineering and consulting 
firm. Salary, $9,000-$12,000 a year. Company pays 
placement fee. Location, Midwest. W-6090. 


INsrructors, graduate civil engineers. (a) One 
to teach in fluid mechanics field. (6) One to teach 
in the structural and soils mechanics field. Will 
consider engineers with two or three years’ ex- 


(Continued on page 121) 


STRUCTURAL 
ENGINEER 


Established organization with 
excellent reputation has opening 
for structural engineer in Kansas 
City area to consult with engi- 
neers, architects, contractors on 
structural design and construc- 
tion. Applicant must have initia- 
tive for personal contacts. 


Applicant should be regis- 
tered, graduate engineer, quali- 
fied in structural design with 
ability to preseni ideas to others. 
Construction knowledge desira- 
ble. Excellent working conditions. 
Starting salary commensurate 
with qualifications. 


Please submit details and qual- 
ifications in full and erclose 
photograph. Confidence fully 
respected. 


Write to Box 289 
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ENGINEERS 


AND 


DRAFTSMEN 


Experienced in the de- 
sign and/or detailing 
of erection schemes for 
bridges and structures. 


Write stating age, edu- 
cation and experience. 


Engineering office lo- 
cated in New York City. 


Send Replies To 


HARRIS STRUCTURAL 
STEEL CO., INC. 


419 Fourth Avenue 
New York 16, N. Y. 


TECHNICAL 
EDITOR 


Civil engineering graduate, 
in his twenties, wanted for 
position as assistant technical 
editor. Some experience is 
desirable but can be weighed 
against other important at- 
tributes such as innate ability 
to recognize good English and 
to deal diplomatically with 
fellow engineers and authors. 

Recent graduates and dis- 
charged servicemen with ex- 
ceptionally good references 
will be considered. Beginning 
salary is dependent on quali- 
fications. Liberal vacation, sick 
leave, hospitalization, and re- 
tirement plans. 


Box 288 


Civil Engineering 
33 West 39th Street 
New York 18, New York 
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perience who would like to continue with graduate 
studies or more experienced engineers without 
teaching experience. Salaries open depending on 
qualifications, Will negotiate placement fee, Loca- 
tion, New York, N. Y. W-6107. 


Civm Encinerr, registered in state of Florida, 
with municipal engineering; must be capable ad- 
ministrator with engineering background; able 
to expedite projects and building programs; well 
acquainted with storm drainage, sewerage, streets, 
etc. Location, Florida. W-6110 


HicHway ENGrneers with a minimum of three 
years’ experience. Excellent opportunity with es- 
tablished consulting engineering firm. Location, 
Midwest. W-6117. 


Resipent ENaineer, civil graduate, with at least 
ten years’ municipal engineering experience includ- 
ing sewage disposal construction. Salary, $8,000- 
$10,000 a year. Location, New Jersey. W-6131. 


SrrucruraL ENcINeeR, civil graduate, 30-35, with 
design and construction experience on concrete and 
steel buildings, to supervise warehouse project. 
Must speak Spanish and have Latin American ex- 
perience. Salary, $10,000 a year. Location, Mexico. 
F -6132. 


SrrucruraL Design Enoinerr, to head up a de- 
partment in the design of industrial and institu- 
tional type buildings. Should be well versed in 
application of design as related to both structural 
steel and reinforced concrete, ete., and should 
have a knowledge of foundation design. Salary, 
about $9,000 a year. Location, Virginia. W-6136. 


HicgHway DesicNers with considerable experi- 
ence, some time of which has been spent in a con- 
sulting engineer’s office. Also need highway and 
bridge draftsmen. Location, New England. W- 
6141. 


Enarneer, ambitious engineer wanted for 
assistant and ultimate partner in fastest growing 
area in Washington. Future only limited to 
amount of energy and capital that is invested. 
Owner, MIT graduate—C.E.C. USNR (Ret.), 
wants congenial associate, will facilitate arrange- 
ments. Good living in biggest sports and game 
country. W-6143. 


Resipent ENGINeeR, canal and waterways, 
graduate engineer, 40 to 60; ten or more years in 
construction of canals and waterways. Duties will 
include general supervision of construction on 
canals and waterways. Will supervise work of sev- 
eral U.S. engineers and Japanese inspectors for 
consultant. Salary, $14,000-$16,000 a year. Em- 
ployer will negotiate placement fee. Location, 
Japan. C-6827. 


Civm. Enornepr-Harsor ENGINEERING, super- 
visory, planning and design duties. California 
registration, three years’ broad professional ex- 
perience including survey, design and construc- 
tion. Salary, $10,000-$11,000 a year. Location, 
California, S-3538. 


Positions Announced 


U. S. Civil Service Commission. Ex- 
aminations are being given for city plan- 
ners in various Federal agencies in Wash- 
ington, D. C., and throughout the United 
States. Basic requirements are four years 
in accredited college or university in re- 
lated subjects and four years of technical 
experience. For the grades, GS-9 through 
GS-15, there are varying other require- 
ments. Form 57, Card Form 5001-ABC, 
and Standard Form 15 must be submitted. 
Forms are available at local civil service 
offices and at U. S. Civil Service Com- 
mission, Washington 25, D. C. 


U. S. Navy. Civil Engineer, GS-9, 
wanted on Guam for structural project 
review. Apply to Naval Overseas Em- 
ployment Office (Pacific), Section A, 45 
Hyde St., San Francisco 2, Calif. Vacancy 
exists for Civil Engineer, GS-9, Mare 
Island Naval Shipyard. Submit Form 57 
to Employment Superintendent, Code 
172, Vallejo, Calif. 


STRUCTURAL 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Prefer several years’ experi- 
ence in any of these fields: 


BRIDGES 


BUILDINGS 
EXPRESSWAYS 
HYDRO PROJECTS 
TEST FACILITIES * 


Will consider lesser experience 
with good educational background. 
Several recent graduates will be 
added to our structural staffs to 
round out this planned expansion 
program. Occasional openings for 
combination men in construction 
supervision and inspection; must 

free to move and to assume 
office duties between assignments. 


Sverdrup & Parcel, Inc., are 
professional engineers engaged 
primarily in design work cov- 
ering a wide scope of practice. 
The variety and unusual char- 
acter of our work, including as 
an example the proposed 
world’s largest bridge project, 
offer excellent opportunities 
for individual and professional 
development and advance- 
ment. 


We need a large number of men for 
our general offices in St. Louis and 
several for our branch office in 
San Francisco. These are perma- 
nent additions to our regular staffs. 
Confidential interview can also be 
obtained at Washington, D. C., and 
Portland, Oregon. 


Paid vacation, sick leave, holidays, 
overtime. Employee Benefits Plan 


furnishes retirement income plus 
life and disability insurance. Blue 
Cross. Moving allowance. 

Please write fully, including 


salary data, to 


SVERDRUP & PARCEL 
INC. 

ENGINEERS — ARCHITECTS 
915 Olive St. Louis 1, Mo. 
* We are designers of the technical fa- 
cilities for the Arnold Engineering De- 


velopment Center, operated by our 


subsidiary, ARO, Inc, 


| | | 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| é 
| 
mt 
| 
| fl 
| | a 
| 
| i 
| 
| 
| 3 
| i 
| 
| 
121 


CIVIL 
ENGINEERS 


Vacancy due to a promotion in 
Madison, Wis. Graduate engi- 
neer with some experience to 
begin in Engineering Dept. at 
about $455 a month, unless 
special arrangements can be 
made for a higher entrance sal- 
ary due to qualifications. Annual 
and longevity increases to $572. 
Office and field work in design 
and construction of sewer, water, 
street, sidewalk and curbs. Pos- 
session of Engineer-in-Training 
Certificate required. No resi- 
dence restrictions for U. S. citizen 
to begin work. Wisconsin Retire- 
ment Fund and Social Security 
benefits. 


Personne! Department 
404 City-County Bldg. 
Madison 9, Wis. 


STRUCTURAL 
ENGINEERS 


Not less than 15 years ex- 
perience in bridge design 
and detail. 


Squad boss experience 
preferred. 


Paid sick leave and vacation. 
Attractive pension plan. 


Apply by letter giving edu- 
cation and experience. 


CITY OF CHICAGO 
Div. of Bridges and Viaducts 
Room 600 
320 North Clark Street 


News of Engineers 


(Continued from page 23) 


After a career of 40 years with the U.S. 
Geological Survey, Henry C. Beckman 
has retired as division 
hydrologist of the 
Water Resources Di- 
vision. For the past 
year, Mr. Beckman 
has served in the 
Mid-Continent Area 
of the Division, which 
includes 17 states. Mr. 
Beckman will con- 
tinue to serve the 
Survey on a part-time 
basis as a special as- 
sistant and adviser, 
and also to be available for part-time 
outside work as a consulting hydrologist. 


H. C. Beckman 


A number of ASCE members were 
among recent Navy Civil Engineer Corps 
assignments and transfers. They are Rear 
Adm. A. J. Fay, district civil engineer 
and district public works officer, Fifth 
Naval District, Norfolk, Va.; Rear Adm. 
M. W. Kehart, inspector general, Bu- 
Docks, Washington 25, D. C.; Rear 
Adm. William Sihler, director, Atlantic 
Division, BuDocks, New York, N. Y.; 
Capt. R. B. Atkins, officer in charge of 
construction, BuDock Contracts, APO 
285, New York, N. Y. (Madrid, Spain) ; 
Capt. J. K. Batchelor, officer in charge of 
construction, BuDocks Contracts, Navy 
No. 121, New York, N. Y. (Balboa, Canal 
Zone) ; Capt. E. R. Bennett, commanding 
officer, Public Works Center, Naval Base, 
Newport, R. I.; Capt. W. C. G. Church, 
district public works officer, Sixth Naval 
District, Charleston, 8S. C.; Capt. L. C. 
Coxe, assistant chief for planning and de- 
sign, BuDocks, Washington 25, D. C.; 
Capt. J. G. Dodd, district public works 
officer, Third Naval District, New York, 
N. Y.; Capt. J. W. Gordanier, Industrial 
College of the Armed Forces, 4th and 
P Streets, N.W., Washington 25, D. C.; 
Capt. J. A. White, public works officer, 
U.S. Naval Air Station, Navy No. 537, 
FPO, New York, N. Y.; Comdr. J. C. 
Castanes, Bureau of Ordnance, Depart- 
ment of the Navy, Washington 25, D. C.; 
Comdr. D. K. Culp, resident officer in 
charge of construction, BuDocks Con- 
tracts, Bemoore, Calif.; Lt. Comdr. M. H. 
Allen, Public Works Center, Naval Base, 
Newport, R. I.; Lt. Comdr. J. J. Reeve, 
Jr., commanding officer, U.S. Naval Air 
Station, Navy No. 537, New York, N. Y.; 
Lt. W. H. Anderson, Naval Retraining 
Command, Camp Elliott, San Diego, 
Calif.; and Lt. (jg) A. R. Socha, assistant 
resident officer in charge of construction, 
Mare Island Naval Shipyard, Vallejo, 
Calif. 


Parsons, Brinckerhoff, Hall and Mac- 
donald, New York City engineering 
firm, announce the relocation of their 
New York office to 165 Broadway, New 
York 6, N. Y. The office was originally 
at 51 Broadway. 


M. R. Golly has joined Smith and 
Loveless, Inc., water and sewage equip- 
ment company at Lenexa, Kans., as chief 
sanitary engineer. Mr. Golly will be in 
charge of new development work in ex- 
tending the company’s line of sewage 
treatment equipment. Before joining 
Smith and Loveless, Mr. Golly served for 
20 years with the Kansas State Board of 
Health. 


Arthur W. Harrington, district engineer 
with the U.S. Geological Survey, Branch 
of Surface Water at 

Albany, N. Y., will 

retire the end of this 

month after more 

than 42 years of serv- 

ice with the federal 

government. Mr. Har- 

rington joined the 


Survey in 1914 and 
has held the post of 
district engineer since 


A. W. Harrington 1922. He is a former 
Vice-President and 
Director of ASCE 
and has been active in the Mohawk- 
Hudson Section. 


F. E. Wisely has joined Horner and 
Shifrin, consulting engineers in St. Louis, 
Mo., as an associate. Mr. Wisely has had 
a broad background in industrial en- 
gineering. He designed many industrial 
buildings and units during his connec- 
tions with Western Cartridge Company 
and the Monsanto Chemical Company. 


Michael Baker, Jr., of Rochester, Pa., is 
the recipient of one of Pennsylvania 
State University’s Distinguished Alumnus 
Awards. The award is given annually at 
commencement time to former students 
of the university who through their per- 
sonal and professional lives have con- 
tributed to their communities. The award 
goes to Mr. Baker in recognition of his 
having “singlehandedly” built up a large 
international consulting engineering or- 
ganization, Michael Baker, Jr., Incorpo- 
rated. 


Herbert H. Boyd has retired as con- 
struction management engineer for the 
Navy Bureau of Yards and Docks at the 
Westinghouse jet en- 
gine plant in Kansas 
City, Mo. Mr. Boyd 
went to the aviation 
engine plant for the 
Reconstruction Fi- 
nance Corporation in 
1943, shortly after 
construction of the 
facility was started. 
He remained at the 
Westinghouse plant as 
a civilian employee 
of the Navy when 
RFC activities ceased in 1948. Recently 
Mr. Boyd was commended by the Navy 
for his intimate knowledge of design, con- 
struction and maintenance of industrial 
buildings and utilities. 


H. H. Boyd 
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New in Education 


Curricula Addenda . . . Ignoring the fact 
that the good old summer time is tradi- 
tionally vacation-time, engineering 
schools all over the country are offering a 
wide variety of summer courses to ambi- | 
tious engineers. There are refresher | 

| 

| 


courses, special schools and seminars. 
Take your choice of hot-weather educa- 
tion from this list: On the Los Angeles 
campus of the University of California, 
the Institute of Transportation and Traf- | 
fic, Engineering and University Extension 
is offering a one-week course in the Fun- 
damentals of Traffic Engineering, from 
August 25-29. Details from Institute 
headquarters, c/o the University, Berke- 
ley, Calif. ... Also at the University of 
California, an integrated program in 
Strain Gage Techniques will be offered 
August 18-29. The course will combine 
lectures and laboratory work. Applicants 
must have a BS., or technical experience 
equivalent, in engineering, physics, or 
metallurgy, and information is available 
from Engineering Extension, University 
of California, Los Angeles 24, Calif... . 
In a repeat of previous courses, the Geor- 
gia Institute of Technology and the Uni- 
versity of Arkansas are offering a Fourth 
Annual Institute on Urban Planning from 
August 18-29 on the Arkansas campus. 
There will be a basic two-week seminar 
and a special advanced seminar from 
August 25-29. Information from the Uni- 
versity of Arkansas, Fayetteville, Ark. 
. . . The Massachusetts Institute of Tech- 
nology is adding another attraction to its 
already busy summer schedule. A special 
program in Cavitation Mechanics in En- 
gineering Practice will feature a series 
of lectures and demonstration from July 
8-18. Information from the Office of Sum- 
mer Session, Room 7-103, MIT, Cam- 
bridge 39, Mass, . .. Sponsored by the 
Institute of Traffic Engineers, the second 
in a series of seminars will be held in 
Sacramento, Calif., June 16-18. The sem- 
inar will deal with traffic operations on 
freeways and expressways. Information 
may be obtained from the Institute 
of Traffic Engineers, 2029 K _ St., 
N.W., Washington, D. C. .. . Of special 
interest to highway engineers will be the 
two-week course entitled “Introduction 
to Computer Methods in Highway and 
Traffic Engineering,” July 7-19. Under the 
sponsorship of the Bureau of Highway 
Traffic at Yale University and the In- 
stitute of Transportation and Traffic En- 
gineering at the University of California, 
the program will take place on the Yale 
campus. Information from Director, 
Bureau of Highway Traffic, Strathcona 
Hall, Yale, New Haven, Conn. 


N.Y.U. Research . . . New York Univer- 
sity’s total research expenditures rose 
from $2,865,700 to $3,055,400 within the 
past year. The research, which dealt 
mainly with public health problems and 
sanitation, had a staff of 455 faculty 
members at work. Joining the faculty 
members were research engineers, me- 
(Continued on page 124) 
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Important Safety Features 


FIRE PROOF SLIP PROOF 
* MAXIMUM STRENGTH 
* MINIMUM WEIGHT 


Important Economy Features 


two superior open steel 


FLOOR GRATINGS 


BY GLOBE 


“GRIP-STRUT <> 


FOR MAXIMUM 
SAFETY ALL OVER 


YOUR PLANT 


* All one piece, not welded, riveted or expanded 
% Open space in excess of 55% of area for easy 
access of light and air 


* No extra supports y 
part of the material. * Self cleaning 

%* Cut and installed like lumber by your own maintenance force. * Low in 
original cost. * For balconies, no secondary sprinkler heads needed 


Ideal for work platforms, stair and ladder steps, flooring, bal- 
conies, catwalks, machinery guards, fire escapes and for original 
equipment safety treads. 


GOLD NUGGET 


The QUALITY GRATING for 
Heavy Duty Applications es 


* 3%” projection weld nugget for 
greater rigidity and strength 

* Vertical alignment of the main 
load bar assured 


* All bars are load carrying bars 
including secondary bars 


* Anti-skid pattern 


PROJECTION WELD 
Each secondary load bar 
(A), as projected welded 
to the primary load bar 
(B) has a shear strength of 5,000 pounds per 
weld. There are 28 such projection welds toa [al 
square foot of grating. This means that GOLD 
NUGGET Welded Grating can sustain greater 
shock loads than other gratings. — — — — — — — 


For the complete details of these revolutionary new gratings, 
write for new catalogs today. Distributors in all principal cities. | 
108 Consult the yellow pages in your phone book under “GRATING”. 


PRODUCTS DIVISION 
GLOBE Company MANUFACTURERS 


SINCE 1914 
4044 SOUTH PRINCETON AVENUE * CHICAGO 9, ILLINOIS 
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New in Education 
(Continued from page 123) 


teorologists, nuclear engineers, physical 
therapists, solar energy scientists, and 
representatives from many other engi- 
neering and scientific fields. 


Graduate Work. ...A graduate pro- 
gram in engineering mechanics is being 
offered at the College of Engineering 
of the University of Florida. This 
course will emphasize professional train- 
ing as opposed to specialization and will 
lead toward a Ph.D. degree. .. . With 
a grant from the Community Air Pollu- 
tion Program, the University of North 
Carolina announces the implementation 


of its course in air pollution. The course 
offers a master’s degree and is open to 
sanitary scientists and engineers. 


College Construction. ... Spring is 
marked this year by the beginning of 
several new college construction proj- 
ects. City College of New York will be- 
gin work on a $8 million School of 
Technology Building. The building will 
enable the college to increase its engi- 
neering enrollment by 38 percent over 
the next seven years... . Georgia In- 
stitute of Technology has broken ground 
for a new $600,000 Radioisotopes and 
Bioengineering Building which will pro- 
vide facilities for graduate students and 
staff members to engage in research in 


this field. 


ALWAYS-READY 


GUARDIAN OF LIFE 
AND PROPERTY 


COMPRESSION TYPE 


FIRE 


Above: Standard Model. 
Below: Traffic Model. 


HYDRANT 


Although an M & H Fire Hydrant 
may stand idle for years, without a 
moment's notice it functions perfectly. 
Its simple rugged design and careful 
manufacture from highest quality 
materials is the reason. 


Large diameter, unobstructed water- 
way gives high flow efficiency when 
large volume of water is needed to 
fight fire. All operating parts are 
bronze or bronze bushed. Furnished 
either in accordance with A. W. W. A. 
specifications or Underwriters and 
Factory Mutuals approved; also either 
standard model, traffic model or flush 
type. For complete information, address 


M:H VALVE 


AND FITTINGS COMPANY. 


ANNISTON, ALABAMA 


Non—ASCE Meetings 


American Institute of Architects. An- 
nual convention at the Hotel Cleveland, 
Cleveland, Ohio, July 7-11. For details 
write the Institute, 1735 New York Ave., 
N.W., Washington 6, D. C. 


American Institute of Chemical En- 
gineers. Golden Jubilee Celebration, 
Philadelphia, Pa., June 22-27. Informa- 
tion from J. I. Savoca, Socony Mobil 
Oil Co., Paulsboro, N. J. 


American Institute of Electrical Engi- 
neers. Summer General Meeting and Air 
Transportation Conference, at the Hotel 
Statler Hilton in Buffalo, N. Y., June 
22-27. Details from AIEE, 33 West 39th 
St., New York 18, N. Y. 


American Society for Engineering 
Education. Annual meeting at the Uni- 
versity of California, June 16-20. Informa- 
tion from Prof. Leighton Collins, Uni- 
versity of Illinois, Urbana, III. 


American Society for Testing Materials. 
Annual meeting at the Hotels Statler and 
Sheraton-Plaza, Boston, Mass., June 
22-27. Information from ASTM, 1910 
Race St., Philadelphia 3, Pa. 


Atoms for Peace. International Con- 
ference on Peaceful Uses of Atomic 
Energy, Geneva, Switzerland, September 
1-13. Details from headquarters in Ge- 
neva. 


Atomic Energy Commission. Fifth In- 
ternational Electronic and Nuclear En- 
ergy Exposition in Rome, Italy, June 
16-30. Details from John Vinciguerra, 
Assistant Manager, AEC Savannah River 
Operations Office, Aiken, S. C. 


Instrument Society of America. Auto- 
mation Conference and Exhibit, Phila- 
delphia, Pa., September 15-19. Details 
from Fred J. Tabery, Conference and Ex- 
hibit Manager, 3443 South Hill St., Los 
Angeles, Calif. 


National Council of State Boards of 
Engineering Examiners. Annual meeting 
in Milwaukee, Wis., August 20-22. 


National Society of Professional En- 
gineers. Annual meeting, Chase-Park 
Plaza Hotels, St. Louis, Mo., June 11-14. 


Royal Society of Flemish Engineers. 
Third International Congress of Port 
Techniques, June 15-21 in Antwerp, 
Belgium. Inquiries to the Society, Toren- 
gebouw VIII, 31 Schoenmarkt, Antwerp, 
Belgium. 


U. S. Committee on Large Dams. Sixth 
International Congress on Large Dams, 
New York City, at the Hotel Statler, 
September 15-20. For information write 
the U. S. Committee on Large Dams, 
Engineers Joint Council, 29 West 39th 
St., New York 18, N. Y. 
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RECENT 
BOOKS 


(Aaded to the Engineering Societies Library) 


Building Construction Handbook 
The handbook gives information ranging from 


the selection of an architect through all stages 
of construction and construction management, It 


begins with a section on the relationship of 
owners, architects, consulting engineers, and 
contractors, and continues with properties of 
building materials, stress analysis, structural 
design, building components, and construction 
practices. Sections on estimating ‘construction 
costs, construction management, specifications, 


insurance and bonds, conclude the volume, edited 
by Frederick S. Merritt. (1958, McGraw-Hill 
Book Company, Inc., 380 West 42nd Street, New 
York 36, N.Y. Various pagings, $15.00.) 


Design Of Tilt-Up Buildings 


F. Thomas Collins provides the fundamental 
information necessary to good design practice 
for job site prefabrication. Gives data on lateral 
force resistance, roof framing, columns, wall 
panels, pick up analysis, concrete floor slabs, 
footings and foundations, and joinery. (1957, 
Know-How Publications, P.O. Box #208, San 
Gabriel, Calif. 162 pp., $12.50.) 


Drainage Of Agricultural Lands 


The methods and means used to drain land 
are studied in relation to water tables, move- 
ment of water through soil, and the relationships 
that exist between water tables and crops. As- 
pects dealt with include the physics and en- 
gineering aspects of land drainage, drainage in- 
vestigation methods, and land drainage in rela- 
tion to soil and crops. James N. Luthin includes 
32 pages of references at the end of his book. 
(1957, American Society of Agronomy, 2702 Mon- 
roe Street, Madison 5, Wis. 620 pp., $11.00.) 


Engineering Hydrology 


Stanley S. Butler provides a concise treatment 


of the subject, emphasizing the quantitative 
approach, with illustrations of applications and 
of the types of data involved. Although the 
central subject is runoff—both surface and 


ground-water—other hydrologic topics are shown 
to be essential factors: precipitation, evapora- 
tion, transpiration, drainage-basin characteris- 
tics, etc. The author’s aim is to provide a prac- 
tical and unified approach to the subject. (1957, 
Prentice-Hall, Inc., Englewood Cliffs, N. J. 356 
pp., $7.00.) 


Engineering Surveys: 
Elementary And Applied 


Second Edition 


A revision of a text by Harry Rubey and 
others, contains in addition to the basic ele- 
ments, units on horizontal and vertical control, 
photogrammetry, hydrographic surveying and 
flow measurements, legal principles of boundary 
surveying, engineering astronomy, and _ under- 
ground surveys. Two new sections are included 
on modern instruments and on measurements 
and errors. Appendices and tables are paged 
separately from the main text. (1958, The Mac- 
millan Company, 60 Fifth Avenue, New York 
11, N.Y. 728 pp., $6.75.) 


Hydroelectric Engineering Practice 


This is an extensive study of modern British 
and Continental hydroelectric engineering. The 
first volume covers preliminary hydraulic con- 
siderations and the overall design and construc- 
tion of civil engineering works. The second 
studies water turbines, generating plants, control 
and transmission equipment, and power station 
planning. Economic considerations, operation and 
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dealt with 
in the third and final volume. Fine illustrations, 
excellent typography, chapter bibliographies, and 


management, and maintenance are 


indexes to each volume add to the reference 
value of the work, edited by J. Guthrie Brown. 
(1958, Blackie and Son, Ltd., Glasgow, Scotland. 


of these important congresses summaries of all 
papers are given in English, German, French, 
and the language of the country in which the 
congress is held. (Published 1957 by the Portu- 
guese Group of the Association, Lisbon, Portu- 
gal. 2 volumes, 550 escudos.) 


3 volumes, 19 guineas.) 


International Association For Bridge And 
Structural Engineering, Fifth Congress, 
1956 


The congress devoted one working session each 
to six major themes; the papers here published 
are consequently grouped in each volume into 
these same divisions: loading and strength of 
bridges and structures; slabs and various curved 
structures in reinforced concrete; welded steel 
structures; structures in steel and light alloys; 
special problems of reinforced and prestressed 
concrete; reinforced and prestressed concrete 
practice. As is customary with the proceedings 


It’s 


THe D-O 


ERATOR /. 


Higher effective oxygen utilization—up 
to 50% compared with 5 to 6% in con- 
ventional systems—enables the new D-O 
Aerator to meet increased demands of 
the more concentrated activated sludges 
in today’s biological sewage processes. 
It’s a brand-new design, proved by 
extensive pilot and operating plant work. 
Basic elements are high efficiency tur- 
bine type impellers and sparge rings for 
introducing air under the lower impeller. 
The sparge ring design virtually elimi- 
nates problems associated with conven- 


STAMFORD 


WORLD - WIDE RESEARCH» + 


An Introduction To Automatic Computers 


This is intended to convey the computer’s 


functions from a business system’s point of view, 
with its uses and limitations. Ned Chapin dis- 
cusses major analysis techniques, with reference 
to applications, 
Many specific examples are included for purposes 
of illustration, Appendices provide extremely de- 
tailed data on automatic computers commercially 


programming and operation. 


(Continued on page 126) 


from 


e increases oxygen 


absorption 


e reduces sludge clogging 
cuts plant costs 


tional diffusion type equipment. Turbine 
aeration does not depend on constriction 
to produce small bubble size. There is 
less possibility of clogging, dead areas 
and short circuiting of sewage in the 
event of high entrance velocities. 
What’s more, overall installed costs are 
lower than those of conventional units. 
The new D-O Aerator can be adapted to 
a variety of tank sizes and installed in 
existing tanks. For more information 
write to Dorr-Oliver Incorporated, 


Stamford, Conn. 


Jorr-CniveR 


ENGINEERING EQUIPMENT 
CONNECTICUT uv. 
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Recent Books 
(Continued from page 125) 


available, including information on the arithmetic 
and logic unit, the storage unit, and input-out- 
put equipment. (1957, D. Van Nostrand Company, 
Inc., 120 Alexander Street, Princeton, N. J. 525 
pp., $8.75.) 


Municipal And Rural Sanitation 
Fifth Edition 


This newly revised edition of a standard text, 
by Victor M. Ehlers and E. W. Steel, contains 
new material on institutional sanitation, federal 
aid available on housing and industrial hygiene 
developments. Up-to-date methods and concepts 
in rodent and insect vector control, new formula- 
tions on disinfectants and insecticides, equipment 
and methods for the collection and disposal of 
municipal refuse as well as other aspects of sani- 
tary engineering are given full treatment. (1958, 
McGraw-Hill Book Company, Inc., 330 West 42nd 
Street, New York 36, N.Y. 596 pp., $9.00.) 


Oral Communication Of Technical 
Information 


Robert 8. Casey has provided a practical guide 
to effective speaking for technical personnel. The 
book covers organization of material, composition, 
delivery of formal and impromptu speeches, and 
the use of mechanical aids such as recordings 
and slides. In addition special sections are devoted 
to presiding at meetings, presenting science to the 
layman, and giving technical legal testimony. 
(1958, Reinhold Publishing Corp., 430 Park 
Avenue, New York 22, N.Y. 199 pp., $4.50.) 


Register Of Dams In The United States 


In anticipation of the holding of the next Inter- 
national Congress on Large Dams in the U.S., 
this extensive compilation has been prepared and 
edited by T. W. Mermel, presenting essential 
statistics on over 2,800 important dams in the 
U.S.—completed, under construction, and pro- 
posed. The main part of the book is an alphabeti- 
cal listing of the dams, giving location, struc- 
tural data, reservoir capacity, ownership, by whom 


Library Services 
Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 


also prepares bibliographi: intai 


search and translations services, and can 
supply photoprint or microfilm copies of 
any items in its collection. Address in- 
quiries to Ralph H. Phelps, Director, 
Engineering Societies Library, 29 West 
39th Street, New York 18, N.Y. 


the engineering was performed, and the construc- 
tion contractors. Additional data consists of: a 
section containing photographs of over 300 dams; 
lists of the 100 highest and 100 largest dams, and 
of the 100 largest reservoirs; an alphabetical list 
of reservoir names; and a summary of the laws 
of all 48 states dealing with the supervision and 
control of dams. The book is sponsored by the 
United States Committee of the International 
Commission on Large Dams. (1958, McGraw-Hill 
Book Company, 330 West 42nd Street, New York 
36, N.Y. 429 pp., $12.50.) 


The Structures Of Eduardo Torroja 


This book presents analyses of thirty structures 
designed by the Spanish architect-engineer. ‘The 
book, by Eduardo Torroja, includes many types: 
bridges, churches, viaducts, stadia, water-towers, 
factories, dams and hangars. Many of these struc- 
tures are of reinforced concrete, although wood, 
brick, and steel are used as well. One feature of 
the volume is the many fine illustrations, sketches 
and diagrams. (1958, F. W. Dodge Corporation, 
119 West 40th Street, New York 18, N.Y. 198 pp., 
$8.50.) 


The Theory Of Suspension Bridges 


The book begins with an extended study of the 
behavior of a single cable under load and con- 
tinues with an analysis of the various theories 
relating to suspension bridge problems. Following 
the Rankine theory, the elastic theory and its ap- 
plications are studied as is the deflection theory 
and a Fourier series treatment of it. Alfred Pugs 
ley concludes his book with a discussion of bridge 
oscillations, (1957, Edward Arnold Ltd., London, 
England; U.S. distributor, St. Martin’s Press, 
103 Park Avenue, New York 17, N.Y. 136 pp., 
$10.00.) 


World Conference On Prestressed 
Concrete, Proceedings 


A wide variety of papers, over 60 in all, deals 
with aspects of prestressed concrete, including 
materials and techniques; prestressed bridges and 
buildings; prestressed pavements, wharves, piles, 
dams, and masts; research and analysis; manu- 
facture of precast prestressed concrete; and de- 
sign and construction in various countries. The 
conference was presented by the University of 
California in 1957 in cooperation with the Pre- 
stressed Concrete Institute and other societies, 
(Published 1957 by the World Conference on Pre- 
stressed Concrete, Inc., Room 216, 417 Market 
Street, San Francisco, Calif. Various pagings, 


Haven-Busch fabricated and erected the 2,200 tons of 
structural. steel and T-Chord Longspan* Joists for Steel- 
case’s new quarter-mile-long plant. 


Shortly. after the plant was completed, the decision to use 
‘Haven-Busch péid off by saving thousands of dollars and 
possibly several lives. When the plumbing in thesplant’s 
cooling tower failed one Cold night, it sprayed the roof 
with water which quickly built Up to 18 inches of ice. 


The Wweightif thé fee was nearly three times the total 
design toad of the joists, but the high reserve strengthiof, 
the: Haven-Busch joists supported this excessive load with 
only minimum deflection. The fact that many other joists 
might have collapsed under this load is further proof that 
better building begins with steel by Haven-Busch. ‘ 


steel by MAVEN: 


Steelcase Desk Plant, 
Grand Rapids, Mich. ¢ 
Architect: J. & G. Daver- 


3445 Chicago Drive, S. W. — Grandville, Michigan 


Since 1888 
DESIGNERS — FABRICATORS — ERECTORS 
Structural Steel — T-Chord Longspan* Joists — Miscellaneous Iron 
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Applications for Admission 
to ASCE, April 1-April 26 


Applying For Member 


Karituppin Aumep, Karachi, Pakistan, 

Mian Mozarrak Lahore, Pakistan. 

MertyN Westey ANperson, Portland, Ore. 

W. Cart ANperson, Hartville, Ohio. 

Roy Epwarp Botiincer, Baghdad, Iraq. 

JosepH CLEMENT Bropeur, Montreal, Que., Canada. 
Rotano Josep Richmond, 

Georce Corrin, Boston, Mass. 

RicHarp Micnaet San Francisco, Calif. 

Eric Lino Dacseru, Hollywood, Calif. 

AvBertTo Jaime, Mexico, D.F., Mexico. 

Rosert Epwarp Fo.ey, Sacramento, Calif. 

CHaARLes Goerz, Baltimore, Md. 

Epwarp Goucnenour, Fort Myers, Fla. 

Wacter Jacop Hanna, Jr., Gilroy, Calif, 

Guy Eart Harseck, Jr., Denver, Colo. 

JoHN Wenve.t. Homer, Kearns, Utah, 

Houtis ArcHiBALD Hunt, Carson City, 

Harotp INGHAM, Concord, N. H. 

Donatp Wittiam Kemp, Whittier, Calif. 

Bett Ram Kuera, Bangalore, India. 

Misak Korcnarian, Tehran, Iran. 

Henry Kren, Jr., Hillside, N. J. 

Wacrer Lee Lane, Chicago, Ill. 

Wittiam Wuitripge Mains, Houston, Tex. 

Harry McGraw, Omaha, Nebr. 

JoHN Mruican, Nashville, Tenn. 

Water Irwin Neet, Monroe, La. 

Harotp Harvey Atlanta, Ga. 

Hucu O’Donnett, Salisbury, Southern Rhodesia. 

Joun JosepH Orrempiak, Chicago, 

Lioyp Dee Pauisen, Los Angeles, Calif. 

JoHn Rrrrer, Sacramento, Calif. 

Seymour James RycKMAN, Orono, Me. 

Davip FrepertcK SHaw, Oakland, Calif. 

Georce Pleasantville, N. Y. 

Morrts Morpecat THompson, Arlington, Va. 

Evcens Srantey Turicn, Croton-on-Hudson, 


THeopore JoHN Viscirpa, Los Angeles, Calif. 


THomas Witson, Fairbanks, Alaska. 
Overerp Evanston, Ill. 


Applying For Associate Member 


India. 
Mexico. 


RamesH Agrawal, New Delhi, 

FeRNaNnoo AREAN CarriLLo, Mexico, D.F., 

James Mitiarp Bearry, Baltimore, Md. 

Jerome TayLor Berry, Rolla, Mo. 

Frank Hunter Biackwett, Richmond, Va. 

Pavut Epwarp Braam, Castleton-on-Hudson, N. Y. 

DwicHt Letano Bussy, Phoenix, Ariz. 

Grant Wayne Helena, Mont. 

RasHip CHaupury, Minneapolis, Minn. 

Ricuard Patreus Criarson, Jacksonville, Fla. 

Henry JosepH CUNNINGHAM, San Francisco, Calif. 

THeoporus DeVries, Colorado Springs, 
Colo. 

Perer Diexis, Tasmania, Australia. 

JoHN Henry Dixon, Brooklyn, N. Y. 

Evcene A.Lronso Frotkes, Pomona, Calif. 
Durwagp Fiercuer, Kansas City, Mo. 
Wittiam Erskine Fraser, Atlanta, Ga. 

Bernarp Haper, Fresh Meadows, N. Y. 

Joun Epwarp Hatey, Fairbanks, Alaska. 

Harotp Sytvester Hatt, Rolla, Mo. 

Frank JoHN Huivpesranp, Greenlawn, N. Y. 
JouN Horrmerster, Nashville, Tenn. 
SrepHen Rocer Husearp, South Gate, Calif. 
Ricuarp Harry Justus, El Paso, Tex. 

JosepH KINOSHITA, Los Angeles, Calif. 

Feurx Tuomas Kiruinski, Harrisburg, Pa. 
BuacavaTuta Rama Kaisuna, Pittsburgh, Pa. 
Byron Irwin Larsen, Tacoma, Wash. 

Hans Farieprich WitHetm Lorenz, White Plains, 


Howarp Losey, Jr., Miami, Fla, 

Leroy Geratp Macuata, Baytown, Tex. 

BasHik Maik, Lahore, West 
Pakistan. 

ArrHur Henry Matton, North Andover, Mass, 

Max MANNING, Bergenfield, N. 

Kpwarp JosepH Manquez, Maracaibo, Venezuela. 

ArtHuR Roy Fort Leavenworth, Kans, 

Donato Francis MeatH, Syracuse, N. Y. 

Russet. Eart Pittsburgh, Pa. 

FRANKLIN Oviver Myers, Pasadena, Calif. 

VEERASWAMI KaMALANABHA Naipu, Madison, Wisc. 

Lonnie MarsHatt Noian, Newhall, Calif. 

Aexis OstaPeNKO, Bethlehem, Pa. 

Joun Lowber Parker, Jr., Andersonville, Va. 

Wittram ANTHONY Rapiinsk1, Adelphi, Md. 

Rosert Gene River, Redding, Calif. 

FRANK Exmer Ross, Jr., Ephrata, Wash. 

Cuartes Ernest Rowanp, W. Region, Nigeria. 

Kazimierz Rozycx1, Montreal, Canada. 

Yves Paris, France. 

F, Scuoen, Jr., Wantagh, N. Y. 

Lewis BurnHamM Sewarp, Baghdad, Iraq. 

KennetH SHort, York, Ont., Canada. 

SIMPSON, Newington, Conn. 

Warp Smita, Jr., Arlington, Va, 

PisusH Kantt Som, West Bengal, India. 

James SpraCKLen, Houston, Tex. 

Owen SrepHenson, New York 

Harry Freverick Stevens, Warwick, k. I 

Joun ALexanver Stevens, Miami, Fla. 


CIVIL ENGINEERING ¢ June 1958 


E._twoop KENNETH Srevson, Kansas City, Mo. 
Carmet Lyte Stites, Rollo, Mo. 

Samuet Lanier Sacramento, Calif. 
Cuen Pana Tan, Philadelphia, Pa. 

Rosert JoHN Taytor, San Francisco, Calif. 
Heneiques Terxerrka, Sao Paulo, Brazil. 
Cartes Lioyp THorpe, San Francisco, Calif. 
Cuartes Ben West, Topeka, Kans. 

Hans GerHarp WorrraM, Victoria, Australia. 
James Zenont, El Cerrito, Calif. 


Applying For Junior Member 


James Wittis Braswett, Monroe, La. 

WittiaM Preston Great Falls, Mont. 
Epwarp Ropert Ciark, San Lorenzo, Calif. 
CuHarLtes WesLey Cook, Jr., New Haven, Conn. 
Cuartes Lyon Cosminsky, Jrk., Auburn, Ala. 
Aubert Kent Crisp, Burbank, Calif. 

Freperick JoHN Fatcx, Sacramento, Calif. 
Renato FerNanvez-Rivas, Lafayette, Ind. 

Ram Sarup Goyat, Fort Wayne, Ind. 

ZaREH GrReGORIAN, Cambridge, Mass. 

SHankarR Gupta, Urbana, III. 
Grecorto Urbana, Il. 


the bigger your pumping problems 
. .. the better your reasons for 


giving them to 


WHEELER-ECONOMY 


You know how big problems can be, in 
selecting pumps for water works reservoir 
service. The Pumps you see here are spec- 
ially designed and built to solve such prob- 
lems. They’re 36” Axial Flow Wheeler- 
Economy Pumps, each of which delivers 
28,000 gpm. And they’ve been in continuous 


FrRaNK THoMAS Middletown, Ohio. 

IsmareL Razaq Kammouna, Baghdad, Iraq. 

JAGEsHwaR Dayat Kapur, Fort Wayne, Ind. 

Evcens KrannicH, Tallmadge, Ohio. 

Vicror Levi, Bethlehem, Pa. 

FERNANDO MANZANILLA Perez Mexico, D.F., 
Mexico. 

Mark Meister, Larchmont, N. Y. 

Francis WILLIAM Meyer, Brooklyn, N. Y. 

Gastao Roserto Morta, Sao Paulo, Brazil. 

JouHN Lawrence Orr, Los Angeles, Calif. 

Jayant1 Lat Patet, Nairobi, Kenya. 

GeorcE AGAMEMNON Pereros, Charleston, W. Va. 

KennetH RicHarp Putnam, Glendale, Calif. 

Geracp Patrick RaYMonpD, Ontario, Canada. 

Takasu Ryono, San Pedro, Calif. 

Mustara SevKer Sarak, Brookings, 8. D. 

Donato LeRoy Sr. CLA, Akron, Ohio. 

YuxKset Sayan, Ankara, Turkey. 

Georce Epwin Suorner, Manchester, Tenn. 

Micuet Jutio Simonerm Rarmonp, Madrid, Spain. 

Davin Duvat Jamestown, R. 

Cetin Soypemir, Cambridge, Mass. 

Ropert ANDREWS Swart, Syosett, N. Y. 

ORHAN TASANGIL, Brookings, ak. 

Henry Georce THurM, New York, N. Y. 

Wesety TrouTMaNn, Cambridge, Mass. 

Pepro Jorce Zoronosa, Watsontown, Pa. 


service for many years with only routine 
maintenance and modest operating costs. 

If you’re puzzled over which pumps to 
use for water works, municipal or industrial 
power plant service, drainage, irrigation or 
flood control, see C. H. Wheeler. Your rep- 
resentative can help you even if you need 
capacities exceeding 220,000 gpm and heads 
of 75 feet. He’ll give you expert advice on 
pump design and construction, and station 
arrangement suggestions you'll find helpful. 


Economy Pump Division 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenue «+ Philadelphia 32, Pa. 


Whenever you see the name C. H. Wheeler on a product, you know it’s a quality product 


Centrifugal, Axial and Mixed Flow Pumps » Steam Condensers » Steam Jet Vacuum Equipment » Marine Auxiliary Machinery + Nuclear Products 
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EQUIPMENT, MATERIALS and 


METHODS 


Automatic Pin Puller 


ONE OF THE BIGGEST headaches plaguing 
road construction men may disappear 
with the introduction of a new automatic 
pin pulling machine. The machine re- 
quires only one man to operate it and is 
considerably faster than conventional 
methods, pulling up to 1500 pins an hour 
without damage to forms or concrete. 
Weighing 565-lb and powered by a 3-hp 
engine, it is designed to pull any size 


Finger Tip Controls 


pin with a maximum load strength of 
3000-lb. Any damage to concrete is elimi- 
nated because the pulling load is on the 
forms. The pins themselves will have 
longer life because they come out ver- 
tically and without bending. Riding on 
rubber tires, the machine is easily moved 
from pin to pin, operates on either side 
without changes and can be operated for- 
ward or backward. Cleveland Formgrader 
Company, CE-6, Avon, Ohio. 


All-Purpose Roller 


A NEW LOW cosT ALL-Purpose Roller 
provides an inexpensive way to roll as- 
phalt, paving and blacktop. It offers for 
the first time a Unitrol control system. A 
single operating level controls four func- 
tions: forward, reverse, throttle and 
brake. A special automatic transmission 
functions smoothly and provides instant 
response to the fingertip Unitrol control 
system. The new roller features a pat- 
ented double lock brake that is applied 
automatically as the control lever is 
moved into neutral. Power for the one 
ton roller is supplied by a 4-hp gasoline 
engine with 6-1 gear reduction. Built for 
heavy duty, a rugged steel frame is 
mounted on drum type rollers which con- 
trol desired operating weight by water 
filling. The forward guide roller is a split 
design for ease in turning and maneuver- 
ability. A tight turning radius and high 
curb clearance allows precision rollings 
close to building and obstructions. Speeds 
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NEW DEVELOPMENTS OF 


INTEREST 


range from 0 to 18-MPH (forward and 
reverse). The gasoline engine and auto- 
matic transmission are housed beneath 
a hinged hood so that they are readily ac- 
cessible for maintenance. General En- 
gines Company, Inc., CE-6, Route 130, 
Thorofare, N. J. 


Tractor Transport 


MovinG A TRACTOR, BACK-HOE, front- 
end loader, fork lift or other light indus- 
trial equipment is easy, safe and fast 
with a Haulette tractor-transport. With 
the Haulette, equipment is hauled out to 
the job-site with a light pickup truck. 
No slow, tedious driving that’s hard on 
equipment and wasteful of man-hours. All 
one has to do is set the brakes, lower 
the steel ramps and roll on the equip- 
ment. The exclusive easy-glide design 
and true-camber performance assures 
fast, easier towing and greater safety by 
eliminating sidesway. Heavy gauge weld- 


Saves Time & Money 


ed construction, with exclusive Fayette 
undercarriage features, assures proper 
weight distribution and low center of 
gravity. Regardless of the size of tractor 
—and whether fully equipped with dig- 
gers, scoops, buckets or blades—there’s 
a Haulette of the right size to handle the 
moving job perfectly. Lengths range from 
14-ft to 20-ft overall, with bed lengths 
of 1.-ft to 15-ft 3%-in. Loading widths 
are from 70-in. to 95-in. Larger models 
have four wheels with 8:00 x 14.5, 12-ply 
tires, and electric brakes. Haulette Divi- 
sion of Fayette Mfg. Co., CE-6, Morenci, 
Mich. 


All-Steel Horizontal Shoring 


PeccO BEAM, A NEW TYPE of all-steel 
horizontal shoring developed in West 
Germany, has been shown to reduce the 
cost of concrete slab formwork construc- 
tion by from 15 to 30%. The telescoping 
beams adjust to span an area from 8-ft 
6-in. to 27-ft 7-in. They need vertical sup- 
port only at the two ends of the span, 
thus eliminating the forest of vertical 


AS REPORTED 


BY MANUFACTURERS 


shoring often required in standard con- 
struction methods. In buildings of steel 
beam construction, for example, the full 
span of the Pecco Beam can be utilized 
without a single vertical shore. The de- 
sign has features that make it the most 
economical horizontal shoring equip- 
ment vet to be developed. The V-shaped 
beam, with a wide upper flange of 4%-in., 
has great torsional strength for stability 
and safety, but is lighter in weight 
than rectangular-shaped beams and can 
be nested more compactly for shipment 
and storage. Another economy feature is 
the wedge lock that locks the lattice and 
plate sections at the required span with 
a single blow of a carpenter’s hammer. 
No bolts, nuts or special tools are re- 
quired and the placement of the lock 
assures a flat slab regardless of the width 
of the span. Beatty Scaffold, Inc., CE-6, 
Tunnel Ave. and Beatty Rd., San Fran- 
cisco, Calif. 


Aluminum Frameless Dump Trailer 


THE NEW ALUMINUM frameless dump 
trailer is one ton lighter than steel frame- 
less dump trailers of the same capacity. 
Therefore, it is capable of carrying an 
additional ton of permissible pay load. 
Built of *4¢-in. high-strength aluminum 
alloy, it is available in a range of lengths 
from 14 to 24-ft, and capacities to meet 
buyers’ specifications, The same _ strong 
aluminum alloy is used for the radius 
frame, suspension frame, body frame, 


Lightweight, But Strong 


and the wheels. Despite its light weight, 
the strength of this trailer is as great as 
that of normal steel construction. It is 
equipped with a single 8-in. Teleramic 
hydraulie telescope hoist with a 25-ton 
load rating. Since all lift power is applied 
directly to the front of the load, the hoist 
has greater leverage. Weight saved in 
both the body and the hoist, together 
with the absence of a trailer frame, make 
bigger permissible payloads possible, An- 
thony Company, CE-6, Streator, TIl. 
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EQUIPMENT, MATERIALS and METHODS 


(continued) 


welding head with each revolution of the 
weldment to give an absolutely smooth 
surface over the entire weldment. Sight 
Feed Generator Company, CE-6, West 
Alexandria, Ohio. 


Welding Machine 


A NEW TWIN HEAD AUTOMATIC Roller 
and Idler Welder and Positioner, capa- 
ble of mounting eight tractor rollers and 
one idler at a time, has been announced. 
This welding machine builds up both 
sides of the worn tractor rollers simul- 
taneously and automatically. By the time 
the first roller hard-faced reaches the 
eighth index position, it is sufficiently 
cooled to receive the second welding pass, 
thus enabling remarkable production. 
Only one spindle turns at a time, and 
rotates only when in the welding posi- 
tion. Only a few seconds of time required 
to rotate turret from one welding posi- 
tion to the next. Welding heads are not 
moved out of position for indexing oper- 
ations. The twin welding heads operate 
simultaneously or independently as de- 
sired. The heads are power operated both 
vertically and horizontally by convenient 
controls, as well as the indexing of tur- 
ret, and the tilting of the versatile posi- 


Electronic Moisture Meter 


OF SPECIAL INTEREST TO ready mix com- 
panies and other users of sand and grav- 
el, is a new improved model of the Elec- 
tronic Moisture Meter. Through electric 
recording to an easily read indicating 
gauge which can be installed in any loca- 
tion, it measures the amount of surface 
moisture in any material dumped into a 
bin or hopper and indicates to the plant 
operator the surface moisture instantly 
and accurately. The machine is guaran- 
teed accurate to less than 2/10ths of 1% 
on all types of sand regardless of mineral 


tioner. Welding head carriage is equipped 
with motor drive. An automatic stepover content. C&W Sales Company, Inc., CE- 
is standard equipment to move each Rexarc MS-8 6, 1490 Franks Lane, Menlo Park, Calif. 


Users Know: NO TRANSITS 
HOLD ADJUSTMENT 
BETTER THAN 


The reasons: 
1. BEST MATERIALS 
Made of special phosphor and bell metal bronzes 
produced in Canada, silver from Mexico, and 
world famous Hoya optical glass from Japan. 
Circle guard and dust baffle made from American 
aluminum. 


2. VERY CLOSE TOLERANCE 
MACHINE WORK 


Holds all parts in place during transportation and 
other abusive transactions. Lower paid skilled, 
foreign workmanship allows this careful and time 
consuming work to be done, while still keeping the 
price Jow enough to be practical. 


3. BEST DESIGN 


Taking advantage of best materials and the close 
tolerance machine work, EAGLE transits have been 
able to incorporate many refinements and in- 
tricacies that lesser instruments could not success- 
fully use. 


result: A RUGGED TRANSIT THAT WILL GIVE YEARS OF TROUBLE- 
FREE PRECISION USE, SAVE WASTED EFFORT THROUGH TIME 
AND MOTION ECONOMY, AND THAT CAN BE OBTAINED AT A 
PRICE MUCH LOWER THAN ITS VALUE. 


Write for name of your nearest dealer 


TEXAS-ASIATIC IMPORT CO. eo 2127 FT. WORTH AVE., DEPT.C 


“None More Precise —None Lower Priced” 


TRANSITS_-_- 


Showing a cutaway of the levelling screw assembly 
on the #6B Standard Transit, 6’’ limb, selling 
for $459, with tripod. (A) is the levelling 
screw cover cap, which when turned pinches the 
chuck (C) in or out. This tightens or loosens the 
tension on the levelling screw (E). After proper 
setting is accomplished, the cap lock (B) is 
tightened to hold (A) in place. (D) is the levelling 
screw spider. The shoe (F) does not 
rest directly on the tripod plate, 
but rests on the sliding plate (G). 
This prevents damage to tripod 
plate and levelling screw when 
transit is shifted over a point. 


DALLAS 11, TEXAS 
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the tale 
of rail... 


lies in the superior design, 
engineered strength and economy 
features of 


GUARD RAIL-either Barrier-Beam 
or Universal-Beam design... 


We have complete details 
available for your consideration 
...just drop a card to- 


Macc 
| 


 Fasricators, Inc. 
WOOSTER, OHIO 

Highway Guard Rail @ Bridge Flooring 
Steel Forms for Concrete Bridge Decks 
Corrugated Metal Pipe @ Window Wells 
Metal Doors & Frames @ Metal Buildings 


ARRIER-BEA 
“UNIVERSAL-BEAM 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Magnetic Drive 


WHITNEY-TORMAG MAGNETIC DRIVE is 
the name of a new product whose job is 
that of a safety go-between that is in- 
stalled between motor and machine. It 
consists of just two rotors, one of them 
magnetic, and is designed to protect all 
kinds of equipment from the dangers of 
sudden, shock loaded starts and stops as 
well as equipment-wrecking starts and 
overloads. The rotors are mounted with 
an airgap between them. The bi-metallic 
rotor, which is designed to be the driving 
component, always rotates at motor 
speed. As the motor starts up, a con- 
trolled torque is induced in the magnetic 
rotor through eddy currents, with the 
permanent magnets supplying the neces- 
sary flux. Driving and driven rotors are 
never in contact—the airgap always ex- 
ists between them—magnetie torque 
never wears out. Whitney Chain Co., 
CE-6, Hartford, Conn. 


Work-Writing Arm 

A NEW HEAVY DUTY EXTENDED work- 
writing arm which can support loads up 
to 300-lb has been designed for use with 
modular enclosures housing instruments 
and electronic controls. Engineered to be 
joined easily to any of the firm’s equip- 
ment cabinets, the arm unit provides ex- 
tra working, writing, and temporary stor- 
age space at convenient desk or counter 
levels. Used with individual cabinets or 
consoles, the extended arms can be posi- 
tioned to provide work-writing surfaces 
within an arm’s length of instruments, 
indicators, and electronic components in 
a research laboratory, communications 
center, or automation control facility. 
Elgin Metalformers Corp., CE-6, 630 
Congdon Ave., Elgin, Ill. 


Acid-Proof Treatment 


AMAZITE, A PURE PLASTIC resin, may be 
applied right over new or old concrete, 
terrazzo, brick, stone, marble, slate, plas- 
ter, metal or wood to provide both com- 
plete protection against destructive acids 
and caustics, as well as rugged resistance 
to abrasion. Thick applications may be 
trowelled on to transform rough, pitted 
floors into smooth traffic areas, Surfaces 
in good condition may be protected and 
preserved by brushing on the treatment 
like a paint. Amazite hardens overnight 
into a dense, dustless, leather-tough film 
that does not chip even when “feath- 
ered.” Under heavy traffic, %-in. of the 
resin outwears 2-in. of concrete. Halle- 
mite Mfg. Co., CE-6, 2446 West 25th 
St., Cleveland 13, Ohio. 
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(continued) 


Fluorescent Highway Lighting 


ACCORDING TO THE MANUFACTURER, the 
world’s largest installation of fluorescent 
highway lighting luminaires is now pro- 
viding vision-engineered illumination for 
nighttime users of the new Baltimore 
Harbor Tunnel. A total of 826 four-lamp, 
six-ft luminaires have been installed 
along the 16-mi of four-lane approach 
roadways leading to the city’s new 1.7- 
mi tunnel that has eliminated the former 
highway bottleneck between New York 
and the South. Using the new tunnel 
route, travel time through Baltimore has 
been cut by as much as 34-min for mo- 
torists traveling via U.S. 301 between 
the North and the Glen Burnie-Annapo- 
lis area. From north to south via the tun- 
nel and U.S. 1, travel time has been re- 
duced by 18-min. Each of the four-lamp 
luminaires is ‘quipped with two two- 
lamp ballasts. One ballast is connected 
to one 480-volt circuit, while the other is 
connected to a second 480-volt circuit. 
Each ballast supplies two ballasts located 
on opposite sides of the luminaire reflec- 
tor. This arrangement provides the add- 
ed advantages of lighting continuity at 
50% capacity in case one of the two cir- 
cuits fails. Roadway lighting units oper- 
ate from a total of four 480-volt, three- 
phase, 60-cycle circuits—two on either 
side of the tunnel. Operating at full ca- 
pacity, the lighting system provides a 
maintained illumination level of 0.6 foot- 
candle. General Electric Company, CE-6, 
Schenectady 5, New York. 


Portable Transit Mix Plant 


A PORTABLE TRANSIT MIX plant that has 
been standardized for quick delivery is 
now in production. Quickly disassembled 
into 9-ft maximum width sections, the 
Roustabout can be delivered to a differ- 
ent job site by truck. Easy, fast erection 
prevents costly production delays. Three 
aggregate compartments with a 38-cu yd 
total heaped capacity and one 60 barrel 
cement compartment are a part of the 
plant. Low height, plus wide top open- 
ings of the aggregate compartments of- 
fer easy charging by clamshell cranes. 
The bin shell is all-welded to simplify 
erection. Air for cement aeration, sup- 
plied by a built-in %-hp air compressor, 
is introduced through built-in fittings and 
plug-in connections. A manually operat- 
ed high speed Concentric Bat ‘her weighs 
cement on a scale separate from the ag- 
gregate scale. As a result, the plant owner 
can comply with rigid mix spccifications. 
Cement is discharged within the aggre- 
gates for minimum dusting and max- 
imum pre-mixing. C. §. Johnson Co., CE- 
6, Champaign, II. 
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.. YOU CAN SOLVE YOUR WATERSTOP 
PROBLEMS IN A SCIENTIFIC MANNER 


In the past, smooth surfaced waterstops have been used in concrete struc- 
tures in the belief that they will effectively eliminate leakages resulting 
from water percolation around the waterstop. It has been a common prac- 
tice to specify 6” waterstops for “small jobs” and 9” waterstops for “big 
jobs"... this practice was not based on the results of any scientific analysis. | 
A series of tests have now been conducted by the Ontario Research Foun- 
dation in order to determine how the functional performance of DURAJOINT 
Waterstops, 4” and 6” wide, will compare to the functional performance of 
Dumbell Type Waterstops, 6” and 9” wide, when embedded in concrete 
and subjected to hydrostatic pressures of various magnitudes. 

The tests provide positive proof that it takes the right combination of PVC 
material and multiple-ridge cross section design, found only in DURAJOINT, 
to stop water under all joint conditions that are likely to exist. The tests also 
proved that the 4” wide DURAJOINT Waterstop is far more effective than 
the 6” wide Dumbell Waterstop and the 6” DURAJOINT Waterstop is also 
far more effective than the 9” wide Dumbell Waterstop. 

Be sure to investigate these interesting results your- 
self...send the coupon (below) today, for your free 
copy of the NEW DURAJOINT Technical Report 
No. 4. Contains complete technical data, graphic 
illustrations as to how the performances of water- 
stops compare, and actual copies of the test 
reports. If you are interested in waterstops, this 
report should prove to be one of the most inter- 
esting technical manuals you've ever read. 


Du RAJOI NT TECHNICAL INFORMATION 


121 HILL AVENUE + AURORA, ILLINOIS a 


| Gentlemen: DEPT. 20 
| (] Please send, without obliga- NAME | 
| tion, my free copy of Tech- 
| nical Report No. 4. FIRM, l 
| DURAJOINTCatalogNo.457. aopress 
| Have representative call. | 
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EQUIPMENT 
ww LUBRITE: 
uf Lubricating BEARINGS 


Asphalt Plants 

GREATER VERSATILITY AND INCREASED 
economy of operation result from new 
design features incorporated in the semi- 
portable and stationary asphalt plants. 
With the new design, mixers of 2, 2% 
or 3-ton capacity can be installed in 
the same tower. Mixers of 1%-ton ca- 
pacity are installed in a smaller tower 
unit. Only minor changes in mixer plat- 
form are required, whatever the mixer 


| 
| 
pon = ing Ovens & High Stee! Mill & Overposses & | 
Equipment Temp Equipment Industrial Mochinery Structures 


Moterials Mandiing Equipment nery Paper, Food, Rubber Mydro-Electric Gate Beorings 
Conveyor Systems ’ lonts & Textile Machinery ond Accessory Equipment i size, An exclusive feature of the mixers 


Lubrite self-lubricating bearings offer great versa- Send for this free 20-page makes possible the easy replacement of 
tility in hundreds of fields where dependability Lubrite Manual No. 55—it liners, which are not riveted but bolted. 
and superior performance are ofeprime importance. contains complete informa- . 

sion, sedinicel ‘dete and Another cost-saving feature is the heavy- 


Lubrite Bearings. with clean, permanent. | specifications about  Lu- ; duty chain and sprocket drive located 
maintenance-free self-lubrication are designed brite Self-Lubricating Ex- ‘ ldl irver. This roller 
to withstand severe loadings, temperature ex- | pansion Plates and Bush- near the middie of the dryer. This roller 
tremes, submersion, corrosion and other adverse | ings. Write today! chain drive rotates the dryer, minimizes 


conditions. . 
- torque on the dryer shell and, by elimi- 


Lubrite may be just the bearing you need in Available soon — New Manual No. 56 
your designs to obtain better results. with complete technical information about 
LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 


Write for your copy. 


LUBRITE DIVISION 
MERRIMAN BROS., INC 
193 AMORY STREET, BOSTON 30, MASSACHUSETTS 


duces the weight of the dryer by ap- 
Model 5173 proximately three-quarters of a ton, 

Automation Cuts Costs Bollard Asphalt Plant Div., The Colo- 

Once a bull's eye bubble is just nial Iron Works Co., CE-6, 17643 St. 

roughly centered, the suspended Clair Ave., Cleveland 10, Ohio. 

leveling unit keeps automatically 

the line of sight within 2 seconds 

from the true horizontal. The instru- Pee ‘ 

ment can be set up 3 times faster f Hillbilly Core Drill 

than an ordinary level, and has no 


Consult our Engineering Department on your 
application. No obligation. 


ial diust THE NEW HILLBILLY corE Drill has 
been des gned_ specifically for mineral 
or temperature. prospecting. It is stripped to the bare 
© Periscopic Telescope, ctd. optics bod essentials to save weight and expense. Its 
@ Erect images, 24X magnification : compact, Eghtweight design and extreme 
® Accuracy up to 0.025 ft. per mile j 
@ Micrometer reading to .0002 ft. 
® Servicing by factory specialists 


versatility find favor with construction 
engineers and others requiring reliable 
| sub-soil information in rough terrain. Es- 

F/S offers a complete line of high hy sentially, the drill cons:sts of 3 basic com- 
engineering instruments. | ponents—power plant, planetary type 
drum hoist, and drill head, all compactly 
mounted on a tubular steel drag skid for 


FILOTECNICA f ' maneuverability and ease of handling. 


| Each component has its own separate 
SALMOIRAGHI, INC. 1 clutch permitting the drill head to op- 


41-14 24th St., L.I.C. ‘rate wi > is rice vers: 

DEALERS’ erate without the hoist, or vice versa. 

Or, when the rig is supplied with a built- 

‘ in pump, it can be run or stopped at all 
ite times regardless of whether or not the 


F/S DISTRIBUTORS: The A. Lietz Co., San Francisco and Los Angeles, Pay, —National drill head or the hoist is operating. 
Blue Print Co., Chicago, Ill—Watts Instruments, Columbus, Ohio—Geo. F. Muth Co., Inc., Acker Drill Co., Inc., CE-6, P.O. Box 
Wash., D. C.— CANADA: Instruments 1951 Ltd., Ottawa, Toronto, Regina, Montreal. 830, Scranton, Pa. 
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Bituminous Distributor 


A REVOLUTIONARY NEW bituminous dis- 
tributor called the “Thriftline” has beou 
designed to do an economical job of heat- 
ing and applying all types of bituminous 
material, Its “clean-cut” appearance is 
made possible by the rear housing which 
covers the pump, engine and all piping. 
This fog-proof, heated housing keeps all 
operating parts running at top efficiency. 
It also serves as a high operator platform, 
giving the operator 360-deg visibility, up 
out of the fog. Operation of the equip- 


.»the name to remember 
when you specify 
9 or buy 


tg PILE DRIVING HAMMERS 
and PILING EXTRACTORS 


Simple Operation 


ment is extremely simple. Two controls 
perform all functions: distribution, suck- 
back, hand spraying, filling, circulating 
and transferring. The new “easy flo” pip- 
ing system, equipped with leakless valves, 
is only 5-ft in length. The company 
claims another “first” with its fire proof 
burner boxes. The burner boxes are com- 
pletely enclosed, designed to snuff out 
the type of burner box fire that has al- 
ways given distributor operators trouble 
in the past. Municipal Supply Company, 
CE-6, South Bend, Ind. 


are no longer necesse 


modernize!» 


Concrete Curing Membrane : 


Kail PREFABRICATED 
PUMPING STATIONS 


THIS IS THE STATION THAT IS PREFABRICATED — 
AND DELIVERED TO JOB SITE READY TO OPERATE 


CretTe-CurE, A WHITE pigmented con- 
crete curing membrane having high dis- 
persion characteristics has been devel- 
oped. In explaining the advantages of 
this curing membrane, a spokesman for 
the firm stated that materials heretofore 
used in the manufacture of such mem- 
branes have had a tendency to settle, or DESIGNED TO AUTOMATICALLY HANDLE RESIDEN- 
separate. In Crete-Cure, the compound- 
ed particles of materials are dispersed, TIAL, INDUSTRIAL AND COMMERCIAL WASTES 
or given greater suspension. The result 
is a heat reflecting concrete curing agent 
that offers the maximum in moisture re- 


tention. Thiem Products, Inc., CE-6, 9800 ZIMMER & FRANCESCON P. ©. BOX 359, MOLINE, ILLINOIS 
West Rogers St., Milwaukee 19, Wis. 


COMPLETE DATA, SPECIFICATIONS AND DRAWINGS AVAILABLE—WRITE 
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EQUIPMENT, 


MATERIALS 


and METHODS 


Diesel Crawler Tractor 


A NEw 134-HP DIESEL crawler tractor 
has been introduced. The TD-20 offers a 
major advance in crawler tractor design 
in its power class with a six-speed full re- 
verse transmission. With a single lever, 
an operator can shift the transmission 
through six speed ranges. A separate lever 
operates the forward-reverse “shuttle 


(continued) 


bar” control which provides six speed 
ranges forward and six in reverse. Because 
of this unique design, TD-20 operators 
can make full use of the high reverse 
speeds available because of the planned 
shift pattern. When the directional “shut- 
tle bar” shift lever is moved the tractor 
travels either forward or reverse in any 
pre-selected speed range. As a conse- 
quence, dozing cycle time is rapidly re- 
duced, since operators doze forward in 
second gear and return in third or fifth 
gear. This can be accomplished by the 
natural sweep shift hand motion of the 
tractor operator when changing direction 
of the tractor. International Harvester 
Company, Construction Equipment Div., 


and greater operating efficiency, has been 
introduced. The new wheel tractors are 
designated the Cat DW21 (Series D) and . 
DW20 (Series F), and their Super-Turbo 
engines have been designed to provide a 
maximum horsepower output of 320, ac- 
companied by significantly improved 
torque rise characteristics. Operationally, 
these improvements combine to give 
these new machines the advantages of 
increased lugging ability and higher trav- 
el speeds. Of prime importance in the 
engines is the introduction of a new con- 
cept in diesel engine turbocharging. Cat- 
erpillar engineers have incorporated an 
improved air induction system, intended 
to improve on the normally high fuel- 


combustion efficiency and power output 
of turbocharged engines. Primarily, the 
air induction system of the Super-Turbo 
engine provides accurate control of Tur- 
bocharger speed over its complete range 
and delivers more air to the engine. By 
contrast, standard turbochargers operate 
at reduced RPM when the engine is 
working at below-maximum engine speed. 


Caterpillar Tractor Co., CE-6, Peoria, III. 


CE-6, 180 North Michigan Ave., Chicago 
1, Ill. 


Wheel Tractors 


A NEW SERIES OF DW20 and DW21 
wheel tractors, equipped with Super- 
Turbo engines which offer more power 


MANUAL 10 REVISED 
CITY SURVEYING PROCEDURE 
STANDARDIZED 


In any community, large or small, boundaries of the 
original land subdivisions form the basis of all sub- 
sequent property subdivisions. Thus, the need for a 
complete and somewhat standard "city survey” is 
essential to the successful operation or expansion of any 
community. Recognizing this very important need, 
Manual 10 was originally written, and has now been 
revised, for the purpose of describing the various 
divisions of a city survey, to furnish specifications for 
it, and to make recommendations as to accepted tech- 
nical procedures. The new Manual 10 contains revised 
chapters on such basic topics as Triangulation, Travers- 
ing, Leveling, Topography, and Property Surveying; a 
new chapter devoted to the ever-growing field of 
Photogrammetry; and a new Appendix containing the 
different types of maps used in city planning. 


would 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 


AMERICAN SOCIETY OF CIVIL ENGINEERS 

33 West 39th Street, New York 18, N. Y. 

Please send ASCE Manual 10. Enclosed is my check for 
(check one) 

$1.50 for members 

{_} $3.00 for non-members 
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Plastic Waterstops 


A CRITICAL PART OF THE design and con- 
struction of, the Cambridge Electron Ac- 
celerator—an alternating gradient syn- 
chrotron which is a joint project of M.LT. 
and Harvard University—is the use of 
specially fabricated soft (“60 Dura”) 
vinyl plastic waterstops which surround 
the concrete pads on which magnetic ac- 
celerators rest. There are forty-eight 2-ft 
x 5-ft 8-in. concrete pads and sixteen 1-ft 
6-in. x 1-ft 6-in. pads (Minimum 1-ft 6-in. 
thick) supported by steel “H” piles. 
These pads must not move more than a 
few thousandths of an inch for fear of 
disrupting the accelerating process. All 
the pads are below the ground water ta- 
ble and therefore subject to water in- 
filtration. The pads, set independently in 
a common concrete floor are surrounded 
on four sides by a 1-in. expansion joint. 
Between this joint are the special Flex- 
trip crimped waterstops, installed 10-in. 
above the bottom of the pads. The rea- 
son for the special waterstop design is 
that the waterstops must seal the pads 
against water seepage from below, and 
vet they must transmit the absolute mini- 
mum of stress to the pads that results 
from expansion and contraction of the 
surrounding concrete. In the expansion 
joint, above and below the waterstop, 
glass wool insulation is placed and sealed 
on the surface with an asphalt: rubber 
sealer. Thus, each pad, with its magnetic 
accelerator, is protected against stress 
that would cause an adverse affect on 
the accelerating process. Water Seals, 


Inc., CE-6, 9 South Clinton St., Chicago 
6, Tl. 


Aluminum Railing 


More THAN 10-MI OF maintenance free 
aluminum highway railing will protect 
motorists on Chicago’s Calumet Skyway 
toll road, scheduled for completion early 


this vear. The installation consists of 6- 
in. dia extruded tubing supported by a 
total of more than 6500 aluminum post 
castings suitably spaced along both sides 
of the roadway. According to the manu- 
facturer, the railing and posts will never 
need painting. Total weight of rails and 
posts is over one-half million pounds. In- 
stallation is more economical than for 
other types of railing because the alumi- 
num rails and fittings can be handled 
by two men without use of cranes or lift- 
trucks. The post castings are spaced on 
approximately 7%4-ft centers and an- 
chored with bolts to the parapet. Preci- 
sion extrusion as well as casting assures 
ease of rail and post assembly and rigid 
support. Aluminum Division of Michael 
Flynn Mfg. Co., CE-6, Philadelphia, Pa. 
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SHEETING, BRACING, UNDERPINNING 
used for foundation of 
one of Jacksonville's largest hotels 


1, SOLDIER BEAMS, HORIZONTAL SHEETING AND BRACING 


2. EXISTING BUILDING UNDERPINNED 
Project: 


Robert Meyer Hotel, Jacksonville, Fla. 


Architect: William B. Tabler, New York City 
Engineers: Seelye, Stevenson, Value & Knecht, New York City 


The site of this 19-story, half-block- 
square hotel in Jacksonville was 
nearly all sand. The foundation re- 
quired several kinds of specialized 
work, which were awarded to 
Spencer, White & Prentis. 


Soldier beams, horizontal sheeting 
and bracing (see photo) were used 
on 8 sides. This type of support made 
it unnecessary to cope with heavy 
hydrostatic pressure, since the open- 


General Contractor: Daniel Construction Co., Jacksonville, Fla. 


ings between the sheeting permitted 
drainage during Florida’s tropical 
storms. 

Pit underpinning secured the J. C. 
Penney building, at right. 
Whatever your foundation problem 
and wherever your job is located — 
whether South, North, East or West 
—Spencer, White & Prentis is 
equipped to give complete depend- 
able service. 


CATALOGUE ON REQUEST 
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ANOTHER PROBLEM : 
SOLVED BY 
SPENCER, 
WHITE & 
PRENTIS 
| | 
| 
| 
| 
4 | AVAVE 1: 10. 
FOUNDATIONS PILING UNDERPINNING - SHORING COFFERDAMS SPECIAL SERVICES 
| DETROIT: 2033 PARK AVE, + CHICAGO: 228 NORTH LaSALLE ST. + WASHINGTON, C.: TOWER BLDG. 


EQUIPMENT, 


MATERIALS 


and METHODS 


Melter-Applicator 


THE MODEL BMA-40 Combination Melt- 
er-Applicator offers for the first time a 
practical, safe, and economical method of 
melting and applying rubberized joint 
sealer, using only one piece of equipment. 
It is a mobile, high performance melter 
combined with an applicator nozzle at- 
tached to a patented, flexible hose that 
can be reeled in and stored in a heated 
compartment. The melted material is 


Safe & Economical 


(continued) 


pumped under pressure to the joint, and 
the entire pump, piping, hose and nozzle 
are heated by a simple, convenient ar- 
rangement that utilizes the waste heat 
from the burner to eliminate the incon- 
venience and unnecessary cost of flush- 
ing the system with a solvent at the end 
of the day, or using hand torches to thaw 
out frozen lines. Other features of the 
machine are: bottle gas burner with ther- 
mostatic control, assures proper tempera- 
ture without overheating; low silhouette 
melting chamber makes for ease of 
charging; melter combines very high 
melting rate with low volume of ma- 
terial; and melting chamber completely 
accessible for cleaning. Berry Corp., CE- 
6, Stone Road, Lexington, Ky. 


Anchor Bolt Fitting 


Not ONLY WILL THE NEW anchor bolt 
fitting completely eliminate the protrud- 
ing anchor bolt that has long been a traf- 
fic hazard in new plant construction, but 
it will also eliminate the costly and time 
consuming errors so often found in the 
initial setting of anchor bolts when con- 
crete is being poured. The Deco Anchor 


is flush with the floor until the actual in- 
stallation of equipment or column is 
made. The box-like fitting, attached to 
the top of the anchor bolt contains an 
oblong nut, movable in all directions suf- 
ficiently to compensate for the usual error 
in setting anchor bolts. The machine or 
column is attached to the fitting by use 
of a stud of the desired length, thus elim- 
inating the hoisting and lowering of ma- 
chines over a fixed bolt by the trial and 
error method, The fitting is cast from 
high strength malleable iron, which has a 
strength ratio of approximately 2 to 1 
over that of the size bolt for which it 
is designed. A temporary washer is cen- 
tered in the flush area of the casting to 
protect the movable nut during the pour- 
ing of concrete. The anchor bolt is cen- 
tered in the fitting when attaching to 
setting templates, and is no more difficult 
to install than conventional type anchor 
bolts. The large flat surface of the casting 
provides an ideal arrangement for level- 
ing and doweling where it is necessary. 
Because the stud for attaching the ma- 
chine is removable, too much or too little 
projection above the floor is eliminated. 
Decatur Engineering Co., Dept. C., CE-6, 
519 East William St., Decatur, Ill. 


LLOY 
PIPE 


fabricated to meet 


Large 0.D. 


your requirements 


For high pressure, high temperature water lines 

. . . for sewage outfall lines . . . for any job 
requiring fabricated steel pipe of 14” O.D. or 
larger . . . you can depend on Posey’s many years 
of engineering and manufacturing experience 
and complete production facilities. Write, wire or 
phone for information without obligation. 


POSEY IRON WORKS, Inc. 


Steel Plate Division 


NCASTER, PENNSYLVANIA 


New York Office: Graybar Building 


ESTERS RE VESSELS DREDGE PIPE 
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Low-Cost 
Precision Testers 


For 


CYLINDER 
CUBES 
BLOCKS 
BEAMS 
PIPE 


IF IT'S A CONCRETE 
YOU NEED-GET IN TOUC 


The World's Finest 


Ss 


TESTER 
H WITH 


FORNEY'’S, 


Inc. 


TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 


for shooting Pea or “Birds Eye” 


outside lagging plates. 


Write for Free Bulletin 13 for 
details and specifications. 


TUNNEL AND 


CIVIL ENGINEERING * 


MAYO \ 

PNEUMATIC \ 

GROUTER \ 

\ 

and \ 

“PEA \ 

SHOOTER” \ 

N 

Simple N 

NN 

to N 

Operate \ 

N 

Highly N 

N 

icient N 

N 

The Mayo Grouter quickly and easily \ 

places low-pressure grout in tunnels, N 

mines, shafts, foundations, and sub- XS 
grades. It also may be used to inject 
sodium silicate emulsions for stabiliz- 

ing caving or running ground. 


This versatile piece of equipment can 
readily be converted to a ‘’Pea Shooter” 


back of liner plates and backpacking 


AYO 


EQUIPMENT 
LANCASTER, PENNA. 


gravel 


full 


MINE 


— 
= 
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4 Axle Truck Crane 


A NEw 70-TON CAPACITY four axle truck 
crane has been developed. Designated the 
Type 84-T, it is available in 8 x 4 and 
8 x 6 carrier drives. Noteworthy in the 
crane carrier is the exclusive use of high 
strength T-1 steel in the main frame and 


70-Ton Capacity 


frame components. The frame consists of 
two full box section main members, 
joined by seven cross members, resulting 
in high strength and rigidity at reduced 
weight. Special features include easily re- 
movable “pin-on” type front and rear 
outrigger boxes, roller mounted outrigger 
beams, full length combination deck- 
fender design, large full vision operator’s 
cab and full frame width engine compart- 
ment. Hydraulic steering and 20 ply-i4:00 
x 24 tires are standard equipment. Bald- 
win Lima-Hamilton Corp., Construction 
Equipment Division, CE-6, Lima, Ohio. 


New Shovel 


FEATURES OF THE NEW SHOVEL include 
up to 100-yd per hour production, a 15-ft 
2-in. dumping height, and a maximum 
dumping radius of over 20-ft. New wider- 
design, twin-boom construction provides 
greater rigidity and strength for max- 
imum performance on all digging and 
stockpiling operations. The special %4-yd 
reh.ndling bucket is available for han- 
dling stockpiled materials in gravel and 
sand pits, plant yards or other aggregate 
yards. This %-yd rehandling bucket is 
quickly interchangeable with the 34-vd 
digging bucket. The shovel attachment is 
also interchangeable with the company’s 
entire model line, including the crane- 
carrier mounted model T-35, crawler- 
mounted model C-35 and the self-pro- 
pelled model CR-35. Schield Bantam 
Company, CE-6, Waverly, Iowa. 


Today’s Modern 
Water Tanks 
Prestressed 

Concrete Type 


Long and Short Term 
Economies Making Them Popular 


A modern prestressed concrete tank 
is not only economical in first cost, but 
because of its almost maintenance free 
character, offers any municipality real 
long term economy. Any tankage en- 
gineering study should include cal- 
culated maintenance costs over the 
estimated life of the facility. Average 
yearly maintenance on a 3,000,000 
gallon steel tank is estimated at $2500 
per year at current prices. For a pre- 
stressed concrete tank, maintenance is 
negligible; however, occasional paint- 
ing for color effect may be desired. 

When the charges for servicing the 
initial cost plus relative maintenance 
allowances are plotted, the prestressed 
concrete tank will often show a lower 
out of pocket cost to the owner in less 
than 5 years. When these costs and 


their increases are extended for an 


| expected service life of 50 years, the 


savings to the owner with prestressed 
concrete are enormous. 

The prestressed concrete tank is also 
a good looking tank .. . it is inherently 
strong and extremely stable... it is 
designed and built for permanence. 
And, 75% of the contract price is spent 
right in your local community . . . con- 
struction is done with materials and 
labor available locally. 

Write today for more information on 
Preload Prestressed Concrete Tanks. 


THE PRELOAD COMPANY, INC. 


211 East 37th Street 
New York 16, New York 


PRELOAD CONCRETE STRUCTURES, INC. 
837 Old Country Rd., Westbury, L. 


PRELOAD MIDWEST CONSTRUCTION CO. 


2211 East 19th Street, Kansas City, Mo. 
HERRICK IRON WORKS 
28400 Clawiter Road, Hayward, California 


THE PRELOAD COMPANY, INC. 
Jefferson Tower Bidg., 351 Jefferson, Dallas, Tex. 
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LABYRINTH 
WATERSTOPS 


A SOUND INVESTMENT 
FOR CONCRETE CONSTRUCTION! 


LABYRINTH AVAILABLE IN 2, 3 or 4 rib. 


ON YOUR CONSTRUCTION: 


1. Consider the investment in design, ma- 
terials and labor (to mention a few). 


2. Then consider how important safe, se- 
cure watertight concrete joints are. 


3. Thorough watertightness can be se- 
cured by installing Labyrinth Waterstops 
—a dividend that makes the low initial 
cost of the product insignificant when 
compared to your total investment—and 
one that insures watertight concrete joints 


for years! 


© Corrugated ribs grip concrete, in- 
sure an everlasting bond between 
joints. 

e Finest polyvinyl plastic resists 
chemical action, aging, severe 
weather. 

© Takes just seconds to nail to form 
... easy to cut and splice on location 
(prefabricated fittings available) . 

© There's a Water Seal product for 
every type of concrete work! 


If your aim is to stop water seepage, stop 
it effectively with Water Seals’ Water- 
stops! 

Us in SWEET’S” 
New Literature and Free Samples Sent on 
Request—Use Coupon Below 


WATER SEALS, inc. 


9 SOUTH CLINTON STREET, CHICAGO 6, ILL. 


Made in Canada for J. E. Goodman Sales, Ltd. 
Toronto, Ontario 


| 
| 
| 
| 
| 
| 
| 
J 


WATER SEALS, INC. DEPT. 1 

9 S. Clinton Street 

Chicago 6, Illinois 

Please send free sample and descriptive 
literature. 


State 


| 
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Walls Made Watertight 
With Rubber Seals 


PALOS VERDES ESTATE, EXCLUSIVE resi- 
dential area on the peninsula west of 
Los Angeles Harbor, is the site of two 
newly constructed water reservoirs. 
These are not ordinary water tanks. The 
smaller of the two has a capacity of 
3-million gallons. Yet, the walls are only 
7-in. thick. This is possible because in- 
dividual wall sections are poured di- 
rectly on top of a ring of Gates Rubber 
Stripping. Then all the sections of wall 
are pulled inward by the new method 
of prestressing—horizontally wrapping 
over 120-mi of steel wire around the 
reservoir under a pressure of thousands 
of pounds per sq in. The stripping allows 
this inward movement. Prestressing is a 
method of adding sufficient strength to 
the walls to insure an adequate inward 
resistance to the tremendous outward 
force which will be exerted against the 
walls when the reservoir is full of water. 
Prior to pouring the walls, Gates Water- 
stop (a specially designed rubber seal) 
is partially inserted along one vertical 
edge of each section. It is also partly 
buried in the base footing, leaving the 
remainder to be sealed in the walls. Even 
though invisible, these products will last 
the life of the reservoir. The Gates Rub- 
ber Co., CE-6, 999 S. Broadway, Denver, 
Colo. 


“Pipeliner” Rock Ripper 


DESIGNED ESPECIALLY For ripping ahead 
of pipeline trenches, a “pipeliner” model 
of the tractor-mounted rock rippers is 
now in production. The hydraulically- 
operated heavy duty tool beam carries a 
single ripper shank in a swing bracket. 
The shank can thus “trail” the tractor for 
easy steering even when ripping at maxi- 
mum depth. The free-swinging bracket 
also lets the replaceable ripper point 
“hunt” to seek out weak spots in the 
rock. The “pipeliner” rippers are avail- 
able in two styles; as an attachment for 
present rock rippers, or as a complete 
“pipeliner” ripper assembly. The attach- 
ment unit will take 24-in. or 48-in. shanks 
(straight or curved). The ripper will take 
shanks to 72-in. ripping depth, and is 
equipped with pusher plate for tandem 
operation with a booster tractor. Both 
types are available for all popular heavy- 
duty crawler tractors, and operate suc- 
cessfully in rock, hardpan, caliche, ce- 
mented gravel and other hard-to-dig ma- 
terials. American Tractor Equipment 
Corp., CE-6, 9131 San Leandro Blvd., 
Oakland 3, Calif. 


You're Not Behind 
The Times 
IF You're Behind a 


INSTRUMENT 


Obsolete surveying tools are 
time-consuming, wasteful 
... out of step with modern 
construction equipment 
used on your jobs. 


KERN 


MODERN surveying 
instruments available. Down- 
to-fundamentals, functional 
design . . . maximum 
operational efficiency and 
portability ... reliable 
precision results. 


KNOWN THE WORLD OVER 


tor accuracy, speed, 
reliability, economy. 


© Minimum set-up time 
© Fast, effortless, simple operation 
© Readings at a glance 
© Exceptional clarity and contrast 


* 
For Full Information Write for Brochure V 554 


PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


Kern and Only Kern 
Offers You 
The Latest Designs of 


The FINEST in 
SURVEYING 
EQUIPMENT 
KERN 

INSTRUMENTS INC. 


120 Grand St., White Plains, N. ¥ 
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House OrcaAN—Several articles on the use 
of track-type tractors are included in 
Volume 19, No. 4 issue of the magazine 
“Production Road.” A general interest 
feature story on American agricultural 
progress for the past 100 years coincides 
with a two-page story on the recently 
announced J. I. Case torque converter 
equipped rubber-tired tractors. These 
tractors feature a new type drive called 
Case-O-Matic, which includes Twin Dise 
Single-Stage Torque Converter and Fric- 
tion Clutch components. Other stories 
cover manufacturing, logging and mining, 
plus a technical article on the use of out- 
put shaft governors as applied to torque 
converters. Twin Disc Clutch Company, 
CE-6, Racine, Wis. 


Compaction Metuops & EquirmMent—To 
help bring some of the current problems 
of modern day compaction methods and 
equipment into focus, this 49-page man- 
ual presents some recently published ar- 
ticles on specific compaction problems 
and equipment applications. Also, a glos- 
sary of some of the most commonly used 
compaction terms and their meanings 
has been included for possible reference 
by the reader. Bros, Inc., Road Machin- 
ery Division, CE-6, 1057 Tenth Ave., 
S.E., Minneapolis 14, Minn. 


Transits & Levers—Bulletin 100-PI de- 
scribes in detail the transits and levels 
now available to the American surveyor, 
contractor and builder. Although built in 
Japan by Path Engineering Instruments, 
they were designed by Americans who 
have close supervision over their manu- 
facture. Among the instruments included 
are a 6-in. “T” transit (1-min, 20-sec) 
with carrying case and tripod; a 5-in. “T” 
transit (l-min) with carrying case and 
tripod; a tilting level; a transit level, and 
a pocket transit. Precision Instruments 
Inc., CE-6, 1900 Fifth Ave., Troy, N. Y. 


Use or Stone—A colorful brochure called 
“The Modern Stone Age Is Here” reviews 
pictorially the use of stone through the 
ages from the time of the cave man, the 
Egyptian, Grecian, Roman, Byzantine, 
Medieval, Renaissance Periods, the pres- 
ent time, and closing with a large 22-in. 
x 32-in. panorama of the City of the Fu- 
ture. It is of value to the architect, build- 
er, and property owner for its many sug- 
gestive uses of stones and stone patterns 
for all types of construction. Building 
Stone Institute, CE-6, 420 Lexington 
Ave., New York 17, N. Y. 


Highway Test Apparatus—A new 51- 
page catalog (No. 10) of apparatus for 
testing soils, cement, concrete, asphalt, 
aggregates and general laboratory ap- 
paratus, including balances, ovens and 
general laboratory items, has been pub- 
lished. Hogentogler & Co., CE-6, 5218 
River Road, Washington 16, D. C. 
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ALUMINUM 
GRATING 


First improvement 
in rectangular mesh 
grating in overa 
quarter-century! 


@ High strength-to-weight ratio. mesh with main bars on .915 
centers with cross bars on 4” or 


2” centers. 


@ Cross bars can’t turn, come loose 
or fall out. 


All sizes—%” x %” to 2%" x Safe, slip-proof surface. 


es @ Available in plain or serrated 


@ Standard mesh with main bars main bars. 


3 
on 1%6 


centers and close *Patents Pending 


You'll want full details about this new aluminum grating. 


Write for Bulletin CE-68. 


STANDARD 


GUNITE 


“Gunite” is the modern process 
(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 


at 


Reservoirs 

Dams 

Filter Plants 

e Sewage Disposal Plants 
e Tanks 


ROCKWELL-STANDARD CORPORATION 


(Formerly Rockwell Spring and Axie Company) 
GRATING DIVISION 
©1958 4000 East Seventh Ave. + Gary, Indiana 


times as fast 


y) the cost 


Bridges 
FOR MORE INFORMATION, 

@ Sea Walls INCLUDING 48 PAGE “GUNITE” BOOKLET. 


PRESSURED 


orner offices FLORENCE, ALA. 1555 Helton Street 


CHICAGO, ILL. 


Liberty Life Bldg. 


33.N. LaSalle 


NEWARK 5, N. 


193 Emmet Street 
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PRECISION INSTRUMENTS | 


NEW TYPE 
PLANIMETER 


SETS TO ZERO 
AUTOMATICALLY 


Finest, high-precision instrument is un- 
surpassed for accuracy. 


© Has optical tracing-lens, instead of point, 
dust-tight carriage, all latest features— 
yet costs no more. 


Speedier, more 
convenient! Just 
touch button — 
flicks to zero 
automatically. 


Mail this coupon for details & 


Dealer inquiries invited 


Instrument Corp. of America 
| 45-22 Pearson St., Long island City 1, N. Y. 


Please send me Booklet D 
with information on Fennel’s . . . 
| Complete line of Planimeters 
(0 Transits, Levels, Theodolites 
CD Architects’ and Engineers’ Drawing 
Instruments 


Name 
| 


ADDRESS 


140 


“Memo To THe WINNING CONTRACTOR 
... Wuy Twrins?—This new 16mm 
color movie, featuring the operation of 
Euclid’s Twin-Power 24-yd_ struck ca- 
pacity TS-24 Scraper, points up the de- 
cided trend to twin powered units for 
many kinds of earthmoving jobs. In 
interesting “show me” fashion, the film 
spells out where, how and when twin 
power can be put to work advanta- 
geously. Euclid Div., General Motors 
Corp., CE-6, Cleveland 17, Ohio. 


“THe Constructors”—This 17-min, 16- 
mm color film has been basically designed 
to interest students of junior and senior 
high school age in engineering, while they 
are young enough to take the proper 
preparatory courses. The film has the 
same type of compelling interest that 
draws spectators to construction sites. It 
opens with a blasting scene and features 
such fascinating activities as swinging 
sections of high bridges into place, bor- 
ing tunnels through mountains, clearing 
forests, and catching hot rivets on tow- 
ering steel beams. The Associated Gen- 
eral Contractors of America, Inc., CE-6, 
Munsey Building, Washington 4, D. C. 


“Roor Decks PeEr- 
LiTE”—A new 20-min, 16mm color sound 
movie on the design and construction of 
perlite concrete roof decks has just been 
produced. It is available without charge 
for showings before architects, contrac- 
tors, engineers, builders, and other inter- 
ested groups in the building industry. 
Featuring outstanding examples of per- 
lite concrete roof decks in contemporary 
architecture, the motion picture provides 
dramatic illustration of perlite concrete’s 
high fire resistance, its excellent insula- 
tion value and its design flexibility. 
Perlite Institute, CE-6, 45 West 45th St., 
New York 36, N. Y. 


“Bonus Loaps”—This 16mm, 22-min col- 
or-sound movie highlights the design and 
operating features of the “Michigan” line 
of tractor scrapers. The 10%-cu yd- 
heaped Model 110, the 18-yd Model 210 
and the 27-vd Model 310 are seen work- 
ing on actual job sites. The motion pic- 
ture shows how “bonus loads” are picked 
up quickly and easily in virtually any 
kind of terrain—rock-hard gypsum, ball- 
bearing sand, sand clays, silts and top- 
soils. Clark Equipment Company, Con- 
struction Machinery Division, CE-6, 
Pipestone Road, Benton Harbor, Mich. 


New Fitms—Some of the many motion 
pictures available are “The Gamblers,” 
which points out the importance of safe- 
ty on heavy construction work; “Down- 
time,” which discusses the general pre- 
ventive maintenance of small engines; 
and “The Big Track,” which tells of the 
fifty-year growth and _ historical back- 
ground of the crawler tractor. Caterpillar 
Tractor Co., CE-6, Peoria 8, Ii. 


Ivas Joint Sealer is a non-meltable, 
mastic waterstop that is easily ap- 
plied to joints after the concrete 
has hardened. Igas will not dry out 
or become brittle when subjected 
to climatic changes. It can be placed 
in vertical, horizontal and over- 
head joints, thus forming an effee- 
tive. watertight seal. Igas is ideal 
for foundations, basements, swim- 
ming pools, tunnels, etc. For com- 
plete information about Igas. write 
for Bulletin [S-56. 


‘ 


‘ 4 
— Water Reservoirs 
Tanks 


Basements 
Tunnels 
Retaining 
Walls 
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SIKA CHEMICAL 
CORPORATION 


PASSAIC, NEW JERSEY 


DISTRICT OFFICES: ATLANTA © BOSTON © CHICAGO © 
DALLAS® DETROIT © NEW ORLEANS © PHILADELPHIA © 
PITTSBURGH ® SALT LAKE CITY © WASHINGTON-DEALERS 
IN PRINCIPAL CITIESAFFILIATES AROUND THE WORLD 
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MEANS TROUBLE 


Predrain with a 


MORETRENCH 
CORPORATION 


Did you know that 


The Engineering 
Socteties Library 


can serve you by air mail 
and air parcel post? Over 
175,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but a 
fraction of the value you will 
receive. 


THE ENGINEERING SOCIETIES LIBRARY 
33 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 

Please send me information pamphlet on 


services available, how air mail can ex- 
pedite them, and their cost. 
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From the 


MANUFACTURERS 


CELEBRATES 40TH ANNIVERSARY: 
This is an anniversary year for the 
Bausch & Lomb Optical Co. of Rochester, 
N. Y. It marks 40 years of the successful 
manufacture of high grade optical glass 
for scientific, professional and industrial 
purposes ... DEPENDS ON SMALL 
BUSINESS: Emphasizing its dependence 
on small business, the DuPont Co. has 
reported that it bought $860 million 
worth of materials and services last year 
from more than 30,000 different sup- 
pliers, most of them small concerns. Most 
of this—over $710 million—was spent for 
a wide variety of chemicals, supplies, and 
basic materials and services needed to 
manufacture the company’s products .. . 
CONSTRUCTION COSTS: M.Clare Mil- 
ler, a representative of The Associated 
General Contractors of America and 
president of the San Ore Construction 
Co., McPherson, Kansas, said that in the 
last year highway construction costs rose 
1.9%, while cost of construction machin- 
ery rose almost 8%, steel and cement 
costs rose about 6%, and labor wage rates 
increased about 4.5% ...GETS CER- 
TIFICATE: A Certificate of Merit, the 
Navy’s highest. award to civilian organi- 
zations, has been presented to Caterpillar 
Tractor Co. It was awarded for outstand- 
ing service to the Department of the 
Navy in development, manufacture and 
production of specialized tractors for 
Operation “Deep Freeze 1”, an explora- 
tion and construction mission in the Ant- 
arctic... NAME CHANGE: One of 
America’s large diversified chemical com- 
panies doing business since 1920 as Allied 
Chemical & Dye Corp. has become sim- 
ply Allied Chemical Corp. The Board 
of Directors feel that not only will the 
new name show the broad nature of the 
Company’s position in the chemical in- 
dustry, but the shorter name will be 
better adapted to identify the Company 
in its public and trade relations... 
NEW QUARTERS: Stanco Mfgs. & 
Sales Co., formerly located at 1931 Pon- 
tius Ave., West Los Angeles, have moved 
into completely remodeled quarters at 
1666 Ninth St., Santa Monica, Calif., 
Southwestern Engineering Co. has moved 
its Separator Div. into new and expanded 
plant facilities at 4501 Santa Fe Ave., Los 
Angeles, Calif. . . . SALES REPORTED: 
Vulcan Materials Co., Birmingham, Ala., 
which on December 31, 1957, acquired by 
merger Union Chemical & Materials 
Corp., and Lambert Bros., Inc., and, by 
acquisition of capital shares, several other 
companies, reports for 1957 consolidated 
sales of $90,602,000 and consolidated net 
income after taxes of $5,778,000 .. . AP- 
POINTMENTS: Robert M. Cox has been 
assigned to the Trane New York office 
as sales engineer ... The election of 
Edward Brause as vice president for pub- 
lic relations of the Merritt-Chapman & 
Scott Corp. has been announced. 


In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable ‘’Walgahagan”. 


Figure B-175. Type M-R Gates designed 
especially for application to centrifugal 
pump discharge lines. A rubber seating 
ring is inserted in the seat to absorb the 
slap which occurs when pumps stop. A 
flexible bar connection is arranged be- 
tween the hinge links to provide a stop for 
the gate shutter to prevent the outer edge 
of the shutter from tipping downwardly 
when flow abruptly ceases. Smaller sizes 
of gate are provided with a bumper ar- 
rangement to prevent the shutter being 
forced too widely open when flow starts. 


Ask for Bulletin 73A 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


WELLPOINT 
ry 
SYSTEM 
| 
For Estimates, Call or Write | 
| 
West St., New York 6,N.Y. 
Chicago, Il! * Tampa, Fic Tex 
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For instructions and key to abbrevia- 
tions, see next page. Each member is 
entitled to 100 different “Proceedings 
Papers” yearly, ordered from these 
pages, plus all papers of the Technical 
Divisions in which he registers. The lat- 
ter papers will be mailed automatically. 
Discussion of a paper will be received 
during the four full months following 
the month of issue. 


May 


1621. Connecticut Highways and the 1955 
Floods, by Newman E. Argraves. (HW) De- 
tails of emergency and long-term restoration of 
the structures and road locations damaged or 
destroyed by the 1955 floods are presented in this 
paper. 


1622. The Role of the State in the High- 
way Program, by Rex M. Whitton. (HW) This 
paper presents the functions of the state in carry- 
ing out the expanded federal aid highway pro- 
gram. Program planning, location and plan devel- 
opment, supervision of construction, and mainte- 
nance of the system are examined in relation to 
the state. 


1623. Ground Transportation at New York 
International Airport, by Richard I. Strickland. 
(HW) A new concept in airport terminals re- 
sulted in a 655-acre ‘‘Terminal City”’ which will 
include 10 passenger terminal buildings, 10 miles 
of two-lane roads, and multiple parking facilities. 
Basic planning data and design of the roadway 
system are presented. 


1624. Application of Interstate Highway 
Design Standards, by J. C. Young. (HW) 
Minimum design standards set up to govern de- 
sign and construction of the Interstate Highway 
System are examined, with reference to their 
applications, 


1625. Continuous Origin and Destination 
Traffic Surveys, by S. T. Hitchcock. (HW) 
A system of collecting origin and destination in- 
formation on a continuing basis using a perma- 
nent staff and statistical methods already adopted 
in continuous traffic counting programs would 
provide reliable information with technique im- 
provement and possible reduction on costs. 


1626. Quality Control for Large Highway 
Projects, by E. A. Abdun-Nur. (HW) This 
paper describes an approach to quality control 
dictated by factors inherent in large-scale accel- 
erated programs, and stresses application of con- 
trol to materials and construction operations. 


1627. Correlation of Geometric Design 
and Directional Signing, by George M. Webb. 
(HW) Directional signing must be given con- 
sideration during the earliest planning and de- 
sign stages. This requires that engineers be fully 
cognizant of each other’s problems. This paper 
examines these factors and presents certain basic 
principles for guidance of all concerned. 


1628. Integrated Planning of Highways 
and City Streets, by Guy Kelcey and George 
Leland. (HW) The paper illustrates integrate:( 
planning of a system of arterial highways and 
city streets in a metropolitan region, with aspects 
of development assuring future growth and eco- 
nomic well-being of the region considered. 
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1629. The Location of Maximum Prin- 
cipal Stresses, by T. Ranov and H. S. Wolko. 
(ST) Principal normal and shearing stresses in 
transversely loaded beams have extrema between 
neutral axis and most distant fiber when the 
“load-section’’ parameter M/Vk has values be- 
tween certain limits which depend on the geom- 
etry of the cross section. These limits are pre- 
sented for rectangular sections and for commonly 
used I-beam profiles. 


1630. The New Art of Fabrication Engi- 
neering, by Frederick H. McDonald. (ST) 
Fabrication engineering is presented as a new 
subject in education and for the control of design 
in practice. It is defined as the art of determin- 
ing the materials, methods and places of assem- 
bly to assure maximum use and competitive val- 
ues for the products of engineering design. 


1631. Moments in Continuous Beams on 
Flexible Supports, by Robert A. Williamson. 
(ST) A procedure is given for determining end 
moments in continuous beams on elastically de- 
flecting supports by balancing the angle changes 
resulting from introducing imaginary hinges at 
supports. Moments are obtained by successive 
corrections re-establishing continuity. Applica- 
tion is illustrated by a numerical example. 


1632. Design Features of Lower Deck of 
George Washington Bridge, by Irvine P. 
Gould. (ST) The addition of a lower deck for 
the George Washington Bridge follows the con- 
cepts of the original designers. The bridge expan- 
sion will take place without exceeding the con- 
templated design loads. The approaches must be 
modified and built with minimum interference 
to the 36,000,000 vehicles using the bridge an- 
nually. 


1633. Report of Committee on Deflection 
Limitations of Bridges. (ST) This paper re- 
views the history and purpose of limitations on 
span-depth ratio and deflection-span ratio of the 
AASHO Specifications for Highway Bridges. Dy- 
namics of bridge vibration from both the struc- 
tural and psychological point of view ure 
examined. 


1634. Rigid Frame Analysis with the Aid 
of Digital Computers, by E. Czerniak. (ST) 
This paper shows how rigid frame type structures 
may be analyzed through existing general pur- 


pose mathematical programs. Examples includ- 
ing a multibay gabled bent and lean-to frames 
with tapered girders demonstrate the simplicity 
of the method. Effects of foundation settlement, 
shrinkage, and temperature changes are included. 


1635. Ultimate Strength Analysis of Long 
Restrained Reinforced Concrete Columns, by 
Bengt Broms and I. M. Viest. (ST) Theoretic! 
analyses, based on idealized stress-strain diagrams 
for conerete and steel, are presented for the 
strength of slender concentrically and eccentri- 
cally loaded columns restrained at both ends. The 
effects of end restraints, of the increase of eccen- 
tricity caused by deflections and of buckling are 
taken into account. 


1636. Use of Modern Computers in Struc- 
tural Analysis, by Ray W. Clough. (ST) The 
paper reviews considerations involved in perform- 
ing structural analyses by electronic digital com- 
puters. A scheme for handling calculations by a 
series of matrix operations is given, and a bibliog- 
raphy on matrix and computer analyses of struc- 
tures is included, 


1637. Specifications for Preservative Treat- 
ment of Timber: Progress Report of a Sub- 
Committee of the Committee on Timber 
Structures. (ST) The purpose of this report is 
to provide recommendations for the application 
of various types of preservative in addition to 
brief descriptions of the preservatives currently 
in common usage. 


1638. Lateral Load Analysis of Two- 
Column Bents, by John E. Goldberg. (ST) 
Simple equations involving only joint rotations 
are presented for symmetrical two-column bents 
subjected to lateral loads. Iterative, algebraic and 
composite solutions are demonstrated. 


1639. Waterfront Structure Design for 
Varying Conditions, by W. C. Stevens and 
J. S. Wilson. (WW) A review of the different 
designs of pier and wharf structures constructed 
by the Port of New York Authority during the 
past ten years is presented. Effects of site condi- 
tions and functional requirements on each of six 
major projects are examined and resulting con- 
struction described, 
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1640. Wave Run-Up on Roughened and 
Permeable Slopes, by Rudolph P. Savage. 
(WW) Laboratory tests determining run-up on 
various beach slopes as a result of wave action 
are described, Curves relating the run-up to wave 
steepness, slope roughness, and slope permeability 
are presented, 


1641. Railroad Bridge Alterations, Calumet- 
Sag Project, by George W. Svoboda. (WW) 
The widening of the Calumet-Sag project water- 
way requires the alteration of numerous railroad 
bridges whose expense is shared by bridge owners 
and the federal government. Problems from the 
standpoint of cost apportionment, planning, and 
negotiation of construction agreements with bridge 
owners are detailed and complex. 


1642. Calumet River Lock, Calumet-Sag 
Project, Illinois, by W. J. Santina and E. G. 
Hoffmann. (WW) This new uavigation lock 
will involve departures from usual design in that 
lock walls and guide walls will be of steel sheet 


piling construction, with concrete construction 
being lunited to gate blocks. Lock gates will be 
of the sector type, with a total span of 110 feet. 


1643. Calumet-Sag Navigation Project, by 
John B. W. Corey. (WW) A serious obstacle 
to navigation on the Illinois Waterway will be 
removed when improvements to the Calumet- 
Sag Channel have been completed. Barge tows 
four times larger than present will then be able 
to connect with deep-draft navigation at Lake 
Calumet. 


1644, Stability of Coastal Inlets, by Per 
Bruun and F. Gerritsen. (WW) Existing 
theories of the relationship between tidal range, 
tidal prism, and inlet cross section are reviewed 
and compared. Data on inlets and the effect of 
the quantity and type of littoral material on 
inleé action are examined, 


1645. Increased Resistance to Deformation 
of Clay Caused by Repeated Loading, by H 
Seed, R. L. McNeill and J. de Guenin. (SM) 
The influence of stress history in the form of a 
series of repeated stress applications, in increas- 
ing the resistance to deformation of compacted 
specimens of silty clay is described. The signifi- 
eance of results in assessing the design life of 
highway pavements is reviewed, 


1646. Geology and Soils of the Newark 
(N. J.) Metropolitan Area, by Alfreds R. 
Jumikis. (SM) This paper examines major soil 
types encountered in the glaciated Newark area, 
presents physical properties of the glacial soils, 
and indicates the practical applications of engi- 
neering soil maps, 


1647. Development of Multiple-Wheel CBR 
Design Criteria, by C. R. Foster and R. G. 
Ahlvin. (SM) This paper presents an improved 
method for developing multiple-wheel CBR de- 
sign criteria from proven single-wheel criteria. 
The development of the method and its applica- 
tions are illustrated. 


1648. Symposium on Geological Factors in 
Tunnel Construction: Tools and Techniques, 
by Arthur B. Cleaves. (SM) Types of geologi- 
cal investigations essential to delineating poten- 
tial tunnel problems, and new core boring aids 
are described. 


1649. Symposium on Geological Factors 
in Tunnel Construction: Geology and Tunnel 
Design, by A. B. Reeves. (SM) The geolo- 
vist-engineer relationship in tunnel design and 
construction is outlined. Methods of investiga- 
tion, selection of tunnel location, and factors te 
he considered in the preparation of designs and 
specifications for tunnels are examined. 


1650. Symposium on Geological Factors in 
Tunnel Construction: Geophysical Investiga- 
tions for the Lehigh Tunnel, by H. LeRoy 
Scharon and Arthur B. Cleaves. (SM) This 
paper describes investigations conducted in the 
portal areas of the Lehigh Tunnel on the Penn- 
svylvania Turnpike System which were made for 
the purpose of indicating the approximate depths 
to solid bedrock. 


1651. A New Rubberized Asphalt for 
Roads, by J. York Welborn and John F. 
Babashak, Jr. (HW) This paper shows that 
the addition of minute quantities of sulfur to 
natural rubber latex during blending greatly im- 
proves the properties of rubberized asphalt. As- 
phalt prepared by this method should reflect in 
improved performance when used for surface 
treatment, 


1652. Discussion of Proceedings Paper 
1250, 1374, 1380, 1385, 1525, 1625. (HW) 
Scott H. Lathrop and Francis J. Farias closure to 
1250. Charles E. De Leuw, Karl Moskowitz on 
1374. Paul L. Nichols on 1380. José A. J. Salas 
and V. Escario on 1385, G. D. Love on 1525. 
J C Carpenter on 1625, 


1653. Discussion of Proceedings Paper 
1211, 1514. (WW) J. W. Johnson closure to 
1211. Roy F. Bessey on 1514. 


1654. The Structure of Compacted Clay, 
by T. W. Lambe. (SM) This paper describes 
the nature of clay structure, a term referring 
to the arrangement of particles and the electri- 
cal forces acting between them. The effects of 
forces and environmental factors on structure are 
inferred from the principles of colloid chemistry 
and crystal chemistry. 


1655. The Engineering Behavior of Com- 
pacted Clay, by T. W. Lambe. (SM) This 
paper employs the principles of colloid chemistry 
and crystal chemistry to give a physical explana- 
tion of the engineering behavior of compacted 
clay. The relationship between clay structure 
and behavior is described and illustrated with 
experimental data. 


1656. Discussion of Proceedings Paper 
1057, 1100, 1233, 1234, 1254, 1255, 1312, 
1315, 1354, 1356, 1433, 1434, 1436, 1437, 
1519, 1560, 1561, 1565. (ST) Alfred L. 
Parme closure to 1057. No closure notice to 1100. 
E. Neil W. Lane corrections to discussion, T. F. 
Hickerson closure to 1233. Guillermo Villena clos- 
ure to 1234. Jack R. Benjamin and Harry A. 
Williams closure to 1254. Ardis White and William 
B. Purnell closure to 1255. J. M. Pickett closure 
to 1312, T. Y. Lin closure to 1315. E. Neil W. 
Lane on 1354. Kuang-Han Chu corrections to 
discussion, I. M, Nelidov on 1356. John Stein- 
brugge on 1433. F. J. Tamanini, Howard H. 
Mullins, R. E. Bowles, Robert B. Harris, Albert 
D. M. Lewis on 1434. James I. Rooney, A. A 
Eremin on 1436. A. S. Hall, Alan M. C. Holmes 
corrections, Victor R. Bergman on 1437. A. W. 
Coutris, T. Y. Lin on 1519. George D. Siegfried 
on 1560. William Zuk on 1561. Kuang-Han Chu 
corrections to 1565. 


1657. Discussion of Proceedings Paper 
941, 1160, 1204, 1205, 1299, 1301, 1427, 
1428, 1429, 1439, 1537, 1545. (SM) Ray W. 
Clough and David Pirtz closure to 941. Eben 
Vey closure to 1160. Milos Polivka, Leslie P. Witte, 
and John P. Gnaedinger closure to 1204. Jack 
W. Hilf closure to 1205. No closure notice to 
1299. S. J. Johnson on 1301. F. E. Richart, Jr. 
closure to 1301. D. P. Krynine on 1427. Jacques 
le Medina, F. L. D. Wooltorton, 8S. F. Gizienski 
on 1428. John A. Trantina on 1429. A. A. Eremin 
on 1439. D. C. Pearce on 1537. Robert W. Cunny 
on 1545, 
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Engineers and Surveyors 
Plane and Geodetic Surveys 


Topographic Maps e Photogrammetry 
Highwoys, Utilities, Structures 


8506 Dixon Ave. Silver Spring, Md. 


WHITMAN, REQUARDT 
AND ASSOCIATES 
Engineers 
Highways 
Plants and 


Sewerage and Water Systems, 
Airports, Industrial and Power 
Other Structures 
Reports e Designs e Specifications e 
Supervision 


1304 St. Paul Street Baltimore 2, Md. 


CLARKESON ENGINEERING 
COMPANY, INC. 

Highways, Bridges, Structures, Airports, 
Dams, Traffic Surveys, Reports, 
Waterfront Facilities 
285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P St. 
NW, Washington 1, D. C. 


| 


FAY, SPOFFORD & THORNDIKE, 
INC. 


Engineers 


Airports, Bridges, Turnpikes 
Water Supply, Sewerage and Drainage 
Port and Terminal Works, Industrial Bidgs. 


Boston, Massachusetts 


JACKSON & MORELAND, INC. 


Engineers and Consultants 


Design and Supervision of Construction 
Reports Examinations Appraisals 
Machine Design Technical Publications 


Boston New York 


METCALF & EDDY 
Engineers 


Investigations Reports Design 

Supervision of Construction 

and Operation 
Valuation 


Management Laboratory 


Statler Building « Boston 16 


BENJAMIN S. SHEINWALD 
Architectural Consultants 
on 
Engineering Projects 
Design Supervision Reports 


85 South Street Boston 11, Mass. 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


lam already enrolled 
or 
[_] | wish to be enrolled 


Division and receive auto- 
matically the Journal of 
that Division. 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


(Please print name) 


(Membership grade) 


PLEASE PRINT MAILING ADDRESS ONLY 


(Number and Street) 


(City) 


The Thompson & Lichtner Co., Inc. 


Civil and Industrial Engineers 


Design, Supervision, Testing, 
Engineering and Production Studies 
Special Structures, Tunnels, Airports, 

Highways, Foundations 


Office and Laboratory « B 


Li 


CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 
Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 


238 Main St. Cambridge 42, Mass. 


8. K. HOUGH 
Consulting Engineer 
Soil and Foundation Engineering 
Site Investigation, Soil Testing, Design 
Analysis for Earthworks, Foundations and 
Pavements, Field Inspection, Engineering | 
Reports, Consultation 


121 E. Seneca St. ithaca, New York 


FRANK L. EHASZ 


Consulting Engineers 
Highways, Expressways, Bridges, 
Buildings, Port Development, Airports, 
Dams, Flood Control, Tunnels, 
Sewerage, Water Supply 
40-29 27th Stree! 

Long Island City 1, N. Y. 


LOUIS BERGER & ASSOCIATES 
Consulting Engineers 
Supervision 
Airfields 
Foundations 


Studies 
Expressways 
Structures 
177 Oakwood Ave., Orange, N. J. 
2nd and Locust Sts. Harrisburg, Penna. 
Baltimore, Md. 


Design 


More and More Members 
of the Society 
are using this Service. 


ls Your Card Here? 


EDWARDS AND KELCEY 


Engineers and Consultants 


erminal Facilities 


3 William Street, Newark, New Jersey 
Boston New York Baghdad 
GOODKIND & O'DEA 
Consulting Engineers 
Design and Supervision 
Foundations, Structures, Highways 


610 Bloomfield Ave., Bloomfield, N. J. 
1214 Dixwell Avenue, Hamden, Conn. 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, Illinois 


GREER ENGINEERING 
Associates 
Soils Engineers 
Site Investigations; Foundation Analyses fer 
work 


98 Greenwood Avenue, Montclair, N. J. 


PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co. 
Consulting Engineers 
Airports Highways Dams Structures 
Foundations e Stabilization e Pavements 
415 Frelinghuysen Ave., Newark 5, N. J. 
4201 Sunset Bivd., Los Angeles 29, Cal. 
1421 47th Ave., Sacramento 22, Cal. 
1140 Howard St. San Francisco 3, Cal. 


| Difficult Rock Excavation, Heavy Foundations, 


AMMANN & WHITNEY 
Consulting Engineers 


and Construction Supervision of 
Highway ss, Expressways, Buildings, 
Structures, Airport Facilities 


Design 
Bridges, 

Special S 
111 Eighth Avenue, New York 11, N. Y. 
724 E. Mason St., Milwaukee 2, Wise. 


ANDREWS & CLARK 


Consulting Engineers 


305 East 63rd Street 
New York 21, N.Y. 


BOGERT AND CHILDS 
Consulting Engineers 


Clinton lL. Bogert Fred S. Childs 

Ivan L. Bogert Donald M. Ditmars 

Robert A. Lincoln Charles A. Manganaro 

William Martin 

Water and Sewage Works e Refuse 
sal Drainage @ Flood Control 
Highways & Bridges e Airfields 

145 East 32nd St., New York 16, N. Y. 


Dis- 


BOWE, ALBERTSON & ASSOCIATE 

Engineers 

Water Works e Industriai 
Disposal e Municipal Proj- 
Buildings Reports Plans 
ns e Supervision of Construc- 

Operation e Valuation Laboratory 

Service 


New York 6, N. Y. 


Sewage and 
Wastes e Refuse 
ects Ind 
Specificati 
tion and 


75 West Street 


BROWN & BLAUVELT 
Consulting Engineers 


s, Parkways, Airports, | 
Dams, Water Supply, 
strio Piants, ity 

sportation Studies 
rts, Design and Supervisior | 


468 Fourth Ave., New York 16, N. Y. | 


Expressways, Highway 


Railr Bridges, 


THOMAS CRIMMINS CONTRACTING 
COMPANY 


Established 1848 


aissons and Underpinning 


624 Madison Ave. New York 22, N. Y. 
EL 5-0270 


JOSEPH S. WARD 
Consulting Soil and 
Foundation Engineer 
Site Investigations ¢ Laboratory Soil Testing 
Foundation Analysis Airports Engineering 
Reports and Consultation 


91 Roseland Avenue 
Caldwell, New Jersey 


FARKAS & BARRON 
Consulting Engineers 
Designs Supervision Reports e Highways 
Expressways Bridges Housing Public, 
Commercial and Industrial Buildings ¢ Special 
Structures, Marine Structures e Airports 
5 Beekman Street, New York 38, N. Y. 
11 Commerce Street, Newark, N. J. 
173 West Madison Street, Chicago, Illinois 
7 Adelaide Street East, Toronto, Canada 
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PROFESSIONAL SERVICES 


Listed alphabetically by areas, states, cities and names 


| over 


| New York 17, N. Y. 


USE THIS PROFESSIONAL 
CARD DIRECTORY 


Participation is restricted to members or 
firms where one or more of the prin- 
cipals are members of ASCE. 


HARDESTY & HANOVER 
Consulting Engineers 
long Span and Movable Bridges, Han- 
Skew Bascule, Grade fliminations, 
Foundations, Expresswoys and Thruways, 
Other Structures, Supervision, Appraisals 
and Reports 


101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 
Economic Surveys and Reports 
Engineering Investigations and Reports 
Design and Supervision of Construction 
Port and Harbor Facilities e Highways, 
Expressways and Bridges e Power and 


Industrial Plants e Airport Facilities 
27 William St. 1915 Tulane Avenue 
New York 5,N. Y New Crleans, La. 


HAZEN AND SAWYER 


Engineers 
A 


Richard Hazen 


3333 Book Building 
Detroit 26, Mich. 


122 East 42nd st. 


JOHN J. KASSNER & CO 
Consulting Engineers 


Highways, Bridges, Structures « Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreationol Facilities 
Reports, Designs, Contracts and Speci 
fications, Supervision of Construction 


111 Broadway New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 


Bridges, Highways, Tunnels 
Waterfront Structures, Reports 
Inve stigatl ons, Foundations 
Design & Supervision of Construction 


425 Lexington Ave. New York 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y. 


MUESER 


MORAN, PROCTOR, 
& RUTLEDGE 

Consulting Engineers 
Foundations for Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 


Supervisior 
415 Madison Ave., New York 17, N. Y. 
Phone. El 5-4800 


STEPHEN M. OLKO 
Consulting Engineer 


Reports and Designs 
Soil Mechanics—Foundations 
Marinas t Facilities 
Structures ~Airfields 


50 E. 42 Street, New York 17, New York 
OXford 7-683] 


PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 
Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 
Water Supply 


165 Broadway New York 6, N.Y. 


E. LIONEL PAVLO 
Consulting Engineer 
Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industrial Construction 
Public Works, Airports 


642 Fifth Avenue New York 19,N. Y. 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 

Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply — Water Treatment 
Sewage and Waste Treatment 
Drainage e Sewerage e Refuse Disposal 


25 West 43rd Street, New York 36, N. Y. 


THE PITOMETER ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 


ncinerators, Industrial Wastes, 
po 
City Planning 


50 Church Street New York 7, N. Y 


PRAEGER » KAVANAGH 


Engineers 


126 East 38th St. New York 16, N. Y. 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard £. Dougherty, Consultant 
Manufacturing Plans 


Heavy Engineering 
Structural Mechanical Electrical 


101 Park Ave. New York 17, N. Y. 


SEVERUD « ELSTAD « KRUEGER e 
ASSOCIATES 


Consulting Engineers 


Structural Design @ Supervision e Reports 
Buildings ¢ Airports ¢ Special Structures 


415 Lexington Ave., New York 17, N. Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N. Y. 


Havana, Cuba 
Bogota, Colombia Caracas, V 


FREDERICK SNARE CORPORATION 
Engineers Contractors 


Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, N. Y. 
Lime, Peru 


| 


JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 
Stony Brook and Seaford, 
Long Island, N. Y. 
City and Town Planning 
General Municipal Engineering 
Main Office: P. O. Building 
Stony Brook, N. ¥ 


D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


17 Liberty Street, New York 6, N. Y. 


TIPPETTS ABBETT + 
McCARTHY « STRATTON 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 


LOCKWOOD, KESSLER 
& BARTLETT, INC. 


Engineers Surveyors 


Civil Engineering Investigations, Reports and | 


Designs, Supervision of Construction, Seismic 
Subsurface Cadastral, Geo- 
detic, Topographic & Engineering Surveys 
Photogrammetric Engineering and Mapping 
One Aerial Way Syosset, New York 


CAPITOL ENGINEERING 

CORPORATION 
Consulting Engineers 
Design and Surveys e Roads and Streets 
Sewer Systems e Water Works 

Planning Airports 

Bridges e Turnpikes e Dams 
Executive Offices 

Dillsbu g, Pennsylvania 


Investigation, 


Design, Supervison, Consultation Washington, D. € Pittsburgh, Pa. 
62 West 47th Street, New York City Rochester, N. Y. Saigon, Vietnam 
THE GANNETT FLEMING CORDDRY & 
|. G. WHITE ENGINEERING 
CORPORATION Dams, Water Works, Sewage, Industrial 


Engineers and Constructors 


80 Broad St., New York 4, N. Y. 


Waste and Garbage Disposal ¢ Highways | 


Bridges and Airports, 
e Appraisals, Investigations, and Reports 
HARRISBURG, PENNA. 
Pittsburgh, Pa. Philadelphia, Pa. 
Daytona Beach, Fila. 


WHAT IS CIVIL ENGINEERING ? 


This is always a “$64 question,” with new complexities com- 
pounding older complexities every passing year. 

One by-product of the 1952 Centennial of Engineering was the 
creation of an ageless reference work describing every detailed 
aspect of the civil engineer’s work. Each example, contributed by 
different experts, each famous in his selected field, is a fascinating 
interweaving of historic events that concern the civil engineer. Its 
total of 81 papers constitute a history that can never become out 
of date, embracing engineering education, city planning, con- 
struction, irrigation, power, sanitary engineering, soil mechanics, 
structural design, surveying, transportation, and waterways. 

For civil engineers this is certainly a ““must’’ 
parable to an authoritative atlas of the world, a dictionary and the 
family bible. A more suitable gift for graduation, anniversaries, or 
other special occasions can scarcely be imagined. 


THE AMERICAN SOCIETY 


OF CIVIL ENGINEERS 
33 West 39th Street, New York 18, N. Y. 


Members Non-Members 
Additional 
First Copy Copies 
Paper $3.00 $ 9.00 $18.00 
Cloth 4.00 10.00 19.00 
Morocco Type 5.00 12.00 21.00 


I enclose $. 
+, 


ial T i 


(please print) 


ADDRESS 


CITY 


.seeeeee for which please send ....... copies of 
bound in 


reference book, com- 
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PROFESSIONAL 


Listed eo, by areas, states, cities and names 


SERVICES | 


MODJESKI AND MASTERS 
Consulting Engineers 
F. M. Masters 
G. H. Randall 4. R. Glese 
C. W. Hanson H. J. Engel 
Design and Supervision of Construction 
inspection and Reports 
Bridges, Structures and Foundations 

P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


AERO SERVICE CORPORATION 


| Integrated surveying and mapping services 
including soils and sut f 

| Highways, Water 

| Municipal Develog 

| engineering projects 

| tronic computing service 


210 E. Courtiand St., Philadelphia 20, Pa. 


ALBRIGHT & FRIEL INC. 

CONSULTING ENGINEERS 
Water, Sewage, Industrial Wastes and 
| Incineration Problems, City Planning, High- 
woys, Bridges and Airports, Dams, Flood 
Control, Industrial Buildings, Investigations, 

Reports, Appraisals and Rates 


Three Penn Center Plaza 
Philadelphia 2, Pa. 


LAWRENCE T. BECK AND 
ASSOCIATES 


Engi and 


Philadelphia New York Washington 


JUSTIN & COURTNEY 
Consulting Engineers 


Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
installations e Airports, Hangors 
Water and Sewage Works 


Design © Investigations ¢ Reports ¢ Surveys 
1200 No. Broad St. Phila. 21, Pa. 


YULE, STICKLEN, JORDAN & McNEE 
Engineers 

Highwoys, Bridges, Airports 

| Design, Investigations, Reports 

Supervision of Construction 

| Civil, Structural, Mechanical, Electrical 

| 23rd and Markets 309 South Broad SI. 

| Camp Hill, Philadelphia 7, Pa. 

5 L 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants e Warehouses 
Commercial Buildings e Office Buildings 
Laboratories ¢ Steel and Reinforced 
Concrete Design © Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerage and Sewage Dispose! 


Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa. 


PENNSYLVANIA 
DRILLING COMPANY 
Subsurface Explorations. Grouting 
Industrial Water Supply. Mineral Prospecting 
large Diameter Drilled Shafts 
Reports 


1205 Chartiers Ave. Pittsburgh 20, Pa. 


GILBERT ASSOCIATES, INC. 


Engineers ond Consultants 


Surveys Design Supervision 
Sanitary Engineering 
Industrials and Utilities 
Domestic and ad 
di 


St., Pa. 
New York « 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Plonners, and Surveyors 
Airports, Highways, Sewage Disposal Sys- 
tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, All 
Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 
Jackson, Miss. Harrisburg, Pa. 


SPRAGUE & HENWOOD, INC. 


Foundation Investigations e Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


Scranton, Pa. New York, N. Y. 


Philadelphia, Pa. Grand Junction, Colo. 
Pittsburgh, Pa. Atlanta, Georgia 


BUCHART ENGINEERING CORP. 
Consulting Engineers 
Systems 
Reports 
Struct 


Sewer 
Dams 
Municipal 


Highways—Bridges 
veys—Water Works 
pervision—Industrial— 
55 S. Richland Ave., York, Pa. 
Lancaster, Pa. Washington, D. C. 


Cc. W. RIVA CO. 
Edgar P. Snow John F. Westman 
Highways, Bridges, Tunnels, Airports, 
Sewerage, Water Supply, Soil Tests, 


Reports, Design and Supervision 


511 Westminster St. Prov. 3, R. 1. 


MID-WESTERN 


GREELEY AND HANSEN 
Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 


Industrial Wastes 


220 S. State Street, Chicago 4, Illinois 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Subways 
Railroad Facilities 
ndustrial Plants 
Grade Separations Municipal Works 
Urban Renewal! Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Oklahoma City 


Public Transit 
Traffic & Parking 
Expressways 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fu -tk 
Richurd D. Harzo 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 Wes! Madison Street Chicago 6 


BURNS & McDONNELL 


Engineers Architects Consultants 


Kansas City, Missouri « P.O. Box 7088 
Phone: DElmar 3-4375 


GUNITE CONCRETE & 
CONSTRUCTION COMPANY 


Engineers « Cement Gun Specialists « 
Contractors 
Linings, Encasing, Insulating, Repairing, 
Fireproofing, New Construction 
1301 Woodswether, Kansas City 5, Mo. 
2016 W. Walnut, Chicago 12, Ill. | 
1004 Market St., St. Lovis 1, Mo. 
3206 Houston, Houston 9, Texas 
1136 W. Orangethorpe, Fullerton, Calif. 
Milwavkee—-Denver—New Orleans 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
Express Highways 
Administrative Services 
1805 Grand Avenue 99 Church Street | 
Kansas City 6, Mo. New York 7,N. Y. 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Solidification Engineering 
for 
Tunnels, Shafts, Mines, Foundations 
Underground Structures 
7650 S. Laflin St. Chicago 20, illinois 
Tel: Vincennes 6-622, -22 


SOIL TESTING SERVICES, INC. 

Consulting Engineers 

John P. Gnoedinger Carl A. Metz 

Sub-Surface Investigations, Laboratory test- 

ing, Inspection, Engineering Reports And 
Design of Foundations 

1827 No. Harlem Ave., Chicago 35, Ill. 

Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cubo 


STANLEY 
ENGINEERING COMPANY 


Consulting Engineers 


208 S. LaSalle Street Hershey Building 
Chicago 4, Illinois Muscatine, lowa 


SVERDRUP & PARCEL, INC. 


Engineers © Architects 
Bridges, Structures and Reports 
industrial and Power Plant 
Engineering 
915 Olive Street, St. Lovis 1, Mo. 


417 Montgomery Street, 
San Francisco 4, Cal. 


A. L. ALIN 
Consulting Engineer 


5927 N. 24 Street 
Omaha 10, Nebraska 


Dams, Hydroelectric Power 
Flood Contro 


HAZELET & ERDAL 


Consulting Engineers 


Design, Supervision, Investigations, Reports 
Fixed Bridges Movable Bridges | 
Expressway Systems Harbor Works & Dams 

Dixie Terminal Bidg., Cincinnati 2, O. 

Monadnock Block, Chicago 4, Ili. 
Oding Bidg., Lansing 33, Mich. 
Commerce Bidg., Louisville 2, Ky. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 


Sewerage 
Water Systems 
Industrial Plants 

Recreational Facilities 
Investigations and Reports 
805 East Miller Street 

Springfield, Illinois 


Municipal improvements 
Power Development 
Traffic Surveys 
Flood Control 
Airports 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Water Works, 


tion, Sewage Treatment, Flood Relief, Power 
Generation, Drainage, Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


Sewerage, Water Purifico- 


CONSOER, T 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 

and Drainage, Bridges, Express Highways, 

Paving, Power Piants, Appraisals, Reports, 

Traffic Studies, Airports, Gas and Electric 
Transmission Lines 


360 E. Grand Ave., Chicago 11, — 
9% indi. St., G ind. 


NED L. ASHTON 
Consulting Engineer 


Aluminum and Steel Structures 
Bridges and Paraboloidal Antennas 
Swimming Pools and Foundations 
Welded Design and Strengthening 


820 Park Road lowa City, lowa 


BLACK & VEATCH 

Consulting Engineers 

Water, Sewage, Electricity, industry, Reports, 

Design Supervision of Construction Investi- 
gations, Valuation and Rates 

1500 Meadow Lake Parkway 
Kansas City 14, Missouri 
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VOGT, IVERS, SEAMAN & ASSOC. 
Engineers-Architects 
Highwoys — Structures — Expresswoys 
Industrial Bldgs. — Harbor Facilities 
Airports — Doms — Docks 
Surveys — Reports 
34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 


THE AUSTIN COMPANY 


Design Construction Reports Plant 
Location Surveys ¢ Domestic and 
Foreign Work 
16112 Euclid Avenue, Cleveland, — 

New York Detroit Oakla 


Chi Housto 
icago 


HAVENS AND EMERSON 


F. S. Palocsay E. 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industriol 
Wastes, Valuation, Laboratories 
Weolworth Bidg. 
_New York 7, N. Y. | Y. 


Leader Bidg. 
Cleveland 14, O. 
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Listed ost 


THE OSBORN 
ENGINEERING COMPANY 


Designing Consulting 


Industrial Plants 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground- Water Hydrologists 
Underground Water Supplies 
ions, Reports, Advice 


Office Building 
Field Houses 
laboratories 


Cleveland 3, Ohio 


Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 


ALFRED H. GRUPPE 
Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Stee! 

Structures 
828 N. Broadway 
kee 2, Wi | 


SOUTHERN 


PALMER & BAKER, ENGINEERS, INC. 
Consulting Engineers and Architects 

Tunnels, Bridges, Highways, Airports, Indus- 

trial Buildings, Harbor Structures, Soils, 
Materials and Chemical Laboratories 


Mobile, Ala. New Orleans, La. 
Washington, D. C. 


PRESSURE CONCRETE COMPANY 


Engineers and Gunite Contractors 


307 W. 12th St. 
Austin 1, Texas 
Phone: GR 7-7165 


3301 Montrose Bivd. 
Houston 6, Texas 
Phone: JA 2-9885 


DAMES & MOORE 
Soil Mechanics Engineering 
los Angeles San Francisco Portland 
Seattle ¢ Salt lake City e Chicago 
New York Atlanta London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


R J. BUCHANAN AND 
ASSOCIATES, INC. 
Consulting Engineers 
Soil Mechanics and Foundation Engineering, 
Earth Dams, Wharves, Airfields, Highways, 
Drainage, Structural Foundations; Reports, 
Design, and Field Supervision 
310 Varisco Building, Bryan, Texas 
Phone TAylor 2-3767 


SOIL MECHANICS INCORPORATED 
Foundation Exploration and Testing Services 
Soil Borings, Field 


Site Investigations, 
load Tests, 


and Laboratory Testing, 
Reports 

310 Varisco Building 11525 South Main 

Bryan, Texas Houston 25, Texas 

Phone TAylor 2-3767 Phone MOhowk 7-1869 


LOCKWOOD, ANDREWS & 
NEWNAM 


Consulting Engineers 
industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports e Design © Supervision 
Surveys Valuanons 
Corpus Christi » HOUSTON « Victoria 
Texas 


FAIRCHILD AERIAL SURVEYS, INC. 
Aerial Photography Contour Maps 
Airborne and Marine Geophysics 
Highwoy Maps City Maps 
224 E. 11th St., Los Angeles 15 
30 Rockefeller Plaza, New York 20 
Chicago, Tallahassee, Boston, Geneva 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER » CONTRACTOR 


Investigation e Reports @ Valuations 
Design Construction 


Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 


WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 


Soil and Foundation Engineering; Earth Dams; 
Engineering Geology; Highway and 
Airport Pavement Design 


1150 28th Street Oakland, California 
1240 W. Bayaud St., Denver, Colo. 
Suite 310, V.F.W. Bidg., Kansas City, Mo. 

4815 Dodge Street, Omaha, Nebraska 


Design and Construction of Pi d 
Tanks and Swimming Pools 
Gunite Restoration and Repairs to 
Concrete Structures 


| 1555 Helton Street, Florence, Alabama 


HAYNES AND EDWARDS 
| Consulting Engineers 
| PRESTRESSED CONCRETE DESIGN 


Buildings— Bridges 
Complete Prestress Plants 


Box 1053 Lakeland, Florida 
Mutual 8-563] 


EUSTIS ENGINEERING COMPANY 
Foundation and Soil 
Mechanics Investigations 
Soil Borings laboratory Tests 
Foundation Analvses Reports 


3635 Airline Highway 
Metairie, Lovisiana 


FROMHERZ ENGINEERS 
Structural Civil ¢ Sanitary 


Four Generations Since 1867 
Water Supply, Sewerage, Structures, Drain- 
age, Foundations, Industrial Waste Dis- 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


PAN AMERICAN ENGINEERS 
Consultants 


Highways, Water, Sewerage, Gas, Drainage, 
Power, Municipal Works, Irrigation, Flood 
Control, Industrial Developments. 


1022 Tenth St. 3415N. Acadian Thruway 


Alexandria, La. Baton Rouge, La. 


ENGINEERS TESTING 
LABORATORY, INC. 
Soil Mechanics and Foundati 
Engineering 
Laboratory Tests 
Reports 


Soil Borings 
Foundation Analyses 


2116 Canada Dry St., Houston 23, Texas 
444 North 9th Street, Baton Rouge, La. 


McCLELLAND ENGINEERS 
Soil and Foundation Consultants 


Investigation Reports 
Supervision ¢ Borings and Tests 


2649 N. Main St. 


PRESTRESSING RESEARCH & 
DEVELOPMENT, INC. 


Prestressed Concrete Design 
Buildings Waterfront Structures 
Arches, Shells Domes 


Bridges 


1511 Transit Tower, San Antonio, Texas 


WESTERN 


S. COTTON 

Consuiting Engineer 
Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates. 


24 Evergreen Drive, Kentfield, Calif. 


Houston 9, Texas | 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineers 
Investigations e Reports e Design 
Procurement Field Engineering 

Domestic and Foreign 
74 New Montgomery Si. 
San Francisco 5, California 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Appraisal of Construction Costs e Methods 


Analysis Field 


agement e Review of Bidding Documents 
for Construction 
Geology Plant and Equioment 


503 Market Street 


Engineering e Job Man- 


Economy e Engineering 
Design 


San Fi 


SAENZ-CANCIO-MARTIN 


ALVAREZ y GUTIERREZ 


Consulting Engineers and Architects 


Ave. de la Independencia 774 
Ensanche del Vedado, Habana, Cuba 


Ingenieros 


Arquitectos 


DUMONT-GREER ASSOCIATES 
Architects-Engineers 
Airports, Port Facilities 
Public Works Projects, 


Industrial, 
and Rural Development 


Design and Construction Supervision 
1 Rue du Rhone Geneva, Switzerland 
TELEPHONE: 24.63.87 


Urban, Agricultural 


Additional 


on Pages 144, 145 and 146 


Professional Cards 


USE 
PROFESS! 


DIRECTORY 


Participation is restricted to members or 
firms where one or more of the princi- 
pals are members of the 


American Society of Civil Engineers 


Your card should be among them. 
Write Today For Rates. 
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hird tube of Lincoln Tunnel, under the Hudson 
River. Owner and Engineer: The Port of New 
York Authority. General Contractor: Joint 
Venture —Mason, Johnson and Maclean, New 
York City. Pozzolith Ready-Mix concrete 
produced by Hudson Builders Material, Inc., 
Jersey City, N. J. 


HUDSON 
MATERIAL 


Ready-mix truck on top side of tunnel dis- 
charges concrete into “elephant trunk’... 


“Triple-Play Concrete 
With POZZOLITH 


YS From ready-mix truck...to buggy... to con- 
Z crete pump... . to tunnel lining — “triple-play” 
y handling while retaining good flowability and 
minimum bleeding—this was the performance of 
concrete produced with Pozzolith in the construc- 
tion of The Port of New York Authority's 

$100,000,000 Lincoln Tunnel third tube. 


Concrete goes down “elephant trunk’ to 
buggies in tunnel... 


Concrete in the hardened state was also improved — compressive 
strength tests were above specifications, and appearance is excellent. 


These results were obtained with Pozzolith because it produces 
desired workability with lowest water content, and because 
Pozzolith is key to the control of entrained air, and control of 
rate of hardening. 


Employed in more than 150,000,000 cubic yards of concrete for 
structures of all types, Pozzolith aids in producing desired properties 
most advantageously. We shall welcome an opportunity to discuss 


and demonstrate the benefits of Pozzolith for your projects. 


and pumps it into tunnel lining forms. 


tHE MASTER BUILDERS co. 


DIVISION OF AMERICAN-MARIETTA CO. 


General Offices: Cleveland 3, Ohio © Toronto 9, Ontario ° 
Branch Offices In All Principal Cities © Cable: Mastmethod, N. ¥. 


Export: New York 17, N. Y. 


4 
A 
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It fits in our budget with greatest of ease, 
With savings at which no smart buyer can sneeze, 
Low cost plus long life and best service he sees 


Mean premium pipe at low pay. 


It matches our plans with the greatest of ease, 
Complete with bends, shorts, Y’s, adapters and T’s, 
Designed for what pressure or backload we please, 
The pipe we are proud to OK. 


It goes in the ground with the greatest of ease, 

Is rapidly jointed come storm, heat or freeze, 

No caulk, bolt or weld—installation’s a breeze, 
And backfilled the very same day. 

It carries full pressure with greatest of easé, 
Corrosion and tubercles never displease, 

High maintenance costs never put on the squeeze’ 
With uncalled for bills to defray. 


LOCK JOINT CONCRETE PRESSURE PIPE 


CHORUS lor this 


It fills all our needs with the greatest of ease, va 4 Bf id 4 
It’s thrifty yet safe everybody agrees, OW Af i 7 El e 
No wonder we all say, “No substitutes, please!” 


When Lock Foint’s the best pipe to lay. 


LOCK JOINT PIPE Co. 


‘ 
..» With the greatest of ease 
; 
Cys ER 
| 
: cor: PRACTOR 
ATOR 
Sales Offiees: Ghieago, ll, - Columbia, S.C. Denver, Col. Detroit, Mich. 
Pressure - Water Sewer « REINFORCED PIPE - Culvert - Subaqueous 


